NEXT MONTH 


As the National Defense Program gains 
momentum, the availability of techni- 
cal man-power takes on increased im- 
portance, Construction companies are 
already beginning to feel the pinch 
and operating companies are very 
much aware of the possibility of per- 
sonnel “bottlenecks” when the huge 
plants are finished. Chem. & Met. 
editors are busy this month gathering 
facts from both industrial and Govern- 
ment sources pertaining to this prob- 
lem as it relates to chemical engi- 
neers or to jobs that might well be 
filled by men with chemical engineer- 
ing training. They will present their 
findings next month in an eight-page 
report, “Chemical Man-Power for Na- 
tional Defense.” 
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Allis-Chalmers Processing Equipment Cuts 
Production Costs . . . Makes More Uniform 
7 Product .. . Beats Granulation Waste! Get 
: this Money-Saving Story . . . Today! 


PERHAPS YOU don’t know that 
modern roller mills grind with greater 
uniformity . . . produce less fines... 
use less power . . . than any other 
grinding method! 


That’s why — if grinding is part 
of your processing problem — you 
should find out about the Allis- 
Chalmers roller mills. 


For, whether you need machines for 
one, two, three, or more reductions 
. . . there’s an Allis-Chalmers com- 
plete milling system for your job. 
After each reduction, the product is 
sifted, and you get some finished pro- 
duct at once, the unfinished going on 
to the next reduction. This method 
assures the most uniform granulation 
with the minimum of waste material 


and lowest power costs! 


Cut Your 
Processing Costs! 
It will pay you to inves- 
tigate the advantages of 
modern Allis-Chalmers 
processing equipment — 
for grinding . . . granu- 
lating ... flaking... 
crushing ... milling... 
crimping ... cubing... 
shredding! 


To get a more uniform product, 
less granulation waste, lower costs 
— call the Allis-Chalmers district 
office near you . . . or write to Allis- 
Chalmers, Milwaukee, Wisconsin, for 


Bulletin 1264, A1265 


he 


ALLE 


DRAWING AT TOP SHOWS THE 
mechanical ges of the Allis-Chalmers 


three pair high roller mill — and how 
it grinds with less waste ... greater uni- 
formity . . . lower cost! Find out about 


Allis-Chalmers Roller Mills — available 
in one, two, three and more pair high 
mills of various sizes. Illustrated is a highly 
modern, efficient Allis-Chalmers two-paif 
high mill, with an excellent record for 
saving processing dollars! 


— 


? 
‘ 
PROD 
» 


CHEMICAL 


ENGINEERING 


ESTABLISHED 1902 


S. D. KIRKPATRICK, Editor 


DECEMBER, 1940 


PREPAREDNESS FOR D-DAY 


Liatety we have heard most about M-Day — 
that mysterious moment when, according to the 
Army’s I.M.P. (Industrial Mobilization Plan), all 
of industry swings into the national defense pro- 
gram. In some respects we are already well past 
M-Day in this country. Military preparedness 
moves ahead far faster than in the early days of 
1918. And it must continue to accelerate, taking 
precedence over all other immediate projects of 
manufacture and construction. Yet in this rapid 
short-range program, we should not entirely over- 
look the fact that some time in the indefinite future 
we are coming to D-Day. Industry is going to have 
to be De-mobilized (or perhaps Re-mobilized) for 
Peace. Company executives and research directors 
of farthest vision are already beginning to think 
and plan their remedies for the great post-emer- 
gency headache. 

Consider a few of the problems chemical indus- 
tries will face on and after D-Day. Governmental 
and privately expanded plants will have made avail- 
able greatly enlarged supplies of ammonia, toluol, 
nitric acid and sulphurie acid—to mention but 
four of forty prominent chemicals in the defense 
program. Because of greatly increased capacity, 
improved technology and a large write-off of 
capital, the cost of these chemicals may be much 
lower than we have ever known before. It will not 
be surprising if ammonia could then be made ready 
for the market at less than two cents a pound, not 
including, of course, any sales or distribution 
expenses. Toluol might be made ready similarly 
at 15 cents a gallon — roughly half of the present 
price to the government. These are mere guesses. 
But they represent forecasts that should be no more 
unbelievable today than were the changes in chem- 
ical costs which occurred upon the conclusion of 
World War I. 

For some commodities these conditions are going 


to mean that chemical materials will become avail- 
able at prices that will permit their use in indus- 
tries which hitherto thought them entirely out of 
reach for reasons of cost alone. The downward 
trend in prices will create many new opportunities 
for chemical engineering processes as well as new 
markets for their products. Thus the chemical 
process industries of America can look forward to 
future development on a much broader and more 
stable base. 

All this presupposes a considerable amount of 
research and planning well in advance of D-Day. 
It will be well to get it started soon. Boards of 
directors must be sold on the idea that this is no 
time to economize on either technical or market 
studies. Even the men who are busiest on defense 
matters should be persuaded to give some thought 
to the post-emergency economic problems. We 
must be prepared for Handelskriege as well as 
Blitzkriege. 

Our markets will be where we make them. Start- 
ing now, we should be able to create within the next 
few years entirely new types of activity both in this 
country and abroad. These may be concerned with 
the development of new products or with broader 
distribution of existing products. Or, in the field 
of production we may succeed to a greater extent in 
throwing off obsolete methods and equipment in 
order to establish higher efficiency and lower costs 
through radically new technology. 

Those who plan and support research now on a 
greatly enlarged basis are the ones who in the end 
will be in the strongest position for permanent and 
useful service to their customers. Given the maxi- 
mum of research effort, backed by greater engineer- 
ing efficiency in production, and coupled with 
sound, aggressive promotion of new products and 
new markets, chemical industry need have no fear 
of D-Day. 
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SABOTAGE PRECAUTIONS 


RecENT explosions, fires, and other accidents in 
chemical plants have created an unfortunate and 
unwarranted impression on the part of the public. 
There have also been certain complications within 
the staffs of the works where there have been such 
misfortunes. The suggestion of sabotage has been 
conspicious though altogether unwarranted during 
November. The Federal authorities have not been 
able to find a single case of this sort in chemical 
plants where sabotage seems even probable, much 
less likely. 

Engineers and executives of chemical process 
industry have difficult and serious responsibilities 
in all such cases. First of all, they must protect life 
and property. Second, they must maintain the 
morale of their staffs. They have also large respon- 
sibility to their company ownership and _ stock- 
holders for the protection of the reputation as well 
as the property entrusted to their care. 

Generalizations are difficult on most aspects of 
these problems. There is obvious need for the 
greatest possible care to avoid accidents in the 
defense industries, especially when plants are being 
speeded up, perhaps even to supernormal capacities. 
Slightly greater output should not be sought when 
there is sacrifice of reasonable and necessary precau- 
tions. The plant personnel should be warned against 
excessive zeal, which becomes hazardous all too 
easily. And if there be unfortunate accidents the 
personnel should be helped to learn from the mis- 
fortune and be prevented from any indulgence in 
hysteria or even the milder forms of jitters. 

Army, Navy, and other federal agencies will be 
glad to assist when their aid is needed. The Federal 
Bureau of Investigations has already provided a 
valuable booklet of ‘‘Suggestions for Protection of 
Industrial Facilities.’’ That document is available 
in confidential form to the responsible head of any 
firm having contracts for defense materials. The 
FBI will go even farther in some cases. It will 
actually make a survey of a plant from the stand- 
point of prevention of sabotage and malicious dam- 
age. It is amazing what such outside help can 


uncover in the way of needed precautions that have 
been overlooked by those thoroughly acquainted 
with local situations. 

In all these matters the chemical engineer has a 
primary responsibility. He must not overlook the 
necessity for every available precaution to maintain 
plant and personnel free from malicious hazard. 
But while he takes these precautions he must not 
allow himself or his operating staff to become 
nervous. Needless hurry and worry work for the 
fifth column as effectively as any willful felon. 


DELINEATING DEFERMENT 


MOST MISUNDERSTANDINGS of the selective service 
system center around the subject of occupational 
deferment (Class II). The important facts,—some 
of them well known, some not so well known—are 
as follows: 

1. A man’s classification is determined by the 


local Selective Service board for the community in 


which he lives and is based on his answers to an 
eight-page questionnaire which he will receive by 
mail. 

2. There will be no job or industry deferment, 
each case being decided individually. 

3. Class III registrants (those having depend- 
ents) will not even be considered for occupational 
deferment. In the average company, this repre- 
sents about 50 per cent of the employees of draft 
age. 

4. If an employee has no dependents, his em- 
ployer may make a claim for his deferment but 
this claim must be made within the five-day period 
allowed the registrant to fill out his questionnaire. 

5. If granted, occupational deferment is for six 
months only. It may be renewed for just cause, 
but eventually the registrant so deferred must 
serve if the life of the act is extended beyond the 
five-year period. 

6. A registrant may appeal his classification, but 
he may not introduce any new evidence unless his 
status has changed since filling out his question- 
naire. However, he may not make his appeal in 
person or be represented by counsel. 

7. If a chemist or chemical engineer can show 
in his questionnaire that he has had the requisite 
training and experience, it is contemplated that he 
will be assigned to Ordnance or Chemical Warfare 
or some other branch where his services can be 
used most effectively. 
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EDITORIAL VIEWPOINT 


Of the total number of employees who registered 
for the draft, 50 per cent will have dependents, 
which will grant them deferred status. Of the 
remainder, 20 per cent (10 per cent of the original 
number) will be rejected for service on physical 
grounds. From the rest (40 out of every 100) five 
will be called each year for the five years the act 
is in effect. Nevertheless it behooves every employer 
to be looking around for replacements or to begin 
training new personnel for the 5 per cent or so of 
vacancies to be expected each year. 


BANKING ON RESEARCH 


AT LONG LAST the bankers have begun to bank on re- 
search. At least that is the first impression one gets 
from the recent announcement of the Research 
Advisory Service, created through the voluntary 
cooperation of more than 800 industrial research 
laboratories to serve without charge the manufaet- 
urer-clients of a dozen of our leading banks. It is 
directed by Bert H. White, vice president of the 
Liberty Bank of Buffalo. Merrill Anderson, of the 
New York advertising agency that bears his name, 
is associate director and George Perazich, formerly 
of the WPA National Research project in Philadel- 
phia, is its research engineer. A distinguished 
**Science Committee’’ is headed by Maurice Hol- 
land, director of the Division of Engineering and 
Industrial Research, National Research Council. 
With such a talented organization to lead the way, 
we can hope that finally the bankers are going to be 
guided to a true understanding of the value of re- 
search. 

This may prove a long and difficult journey, 
however, and perhaps we should not be too critical 
of the first few faltering steps in that direction. 
Yet we cannot help but wish that the approach had 
been on something other than a ‘‘free-sample’’ basis. 
Here is the way the service operates according to 
the bulletin issued by one of the member banks and 
entitled: ‘‘Increasing Industry’s Profits Through 
Research’’: 


If you would like this type of assistance on some 
problem of your own, the procedure is simple and it 
will incur no expense or obligation on your part. Re- 
duce it to writing, giving all details that might be of 
help in working out the precise answer you want. Tell 
what steps you have taken and what sources you have 
contacted in your efforts to clear it up—so that others 
will not duplicate your work. Send this to the Bank, 
together with any samples which apply to the problem. 
This material will then be transmitted to one or more 
laboratories which have pledged their assistance. As 
soon as we have gathered information which we think 


will be of active interest to you, we shall forward it to 
ou; it may come quickly, or it may require some time. 

‘ossibly it will come in the form of several preliminary 
reports before the final one, so that you will not have to 
wait for all your facts until the last worth-while channel 
has been explored. 

We hold all details of every problem in absolute confi- 
dence. The name of your company will be withheld from 
laboratories until we are satisfied that one laboratory has 
the correct answer; then release it only upon instructions 
from you. You need never divulge any of your trade 
secrets. It is, in other words, a case of much to gain, 
nothing to lose. 


If we were a manufacturer-client of this well- 
known Midwestern bank and we really believed in 
Good Fairies, there might be a number of questions 
going through our mind right now. We might 
wonder why on earth we should have a research 
laboratory of our own,— why we should pad our 
payroll with a lot of chemists and engineers now 
that the bank is going to give us the benefit of more 
than 800 of the country’s best laboratories. We 
might wonder, too, about the necessity for retaining 
consultants or sending our samples to that testing 
laboratory in New York, which charges $10 just for 
writing us a letter about them. No, there must be 
something wrong somewhere. And of course it 
couldn ’t be with the bank for we know it is nearly 
always right, especially on our monthly balances. 

So it all comes back to the question of ‘‘ who pays 
the bill?’’ The Research Advisory Service plainly 
states that it ‘‘does not compete with consulting 
engineers, chemists, testing laboratories or market 
consultants.’’ It does not ‘‘ undertake research work 
of its own but refers problems to laboratories in 
industry, universities, technical schools and trade 
associations which cooperate in the program.’’ But 
surely the bankers must know that all this costs 
somebody some money. Could it be that some of us 
who pass out technical information so generously 
are being used by the banks to give their clients an 
entirely erroneous idea of the cost as well as the 
value of research? 

We hope that this is not the case. We are dealing 
with too important a relationship to warrant any 
misrepresentations or misunderstandings. There 
are well informed men on the Science Committee or 
in the 800 cooperating laboratories who can help the 
Research Advisory Service in helping the bankers 
to sell research on a sounder basis. That is a more 
desirable objective than using free ‘‘research’’ as 
bait for any bank in its advertising and public 
relations program. 
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Chemical Activity in the Deep 


JAMES A. LEE Managing Editor, Chemical & Metallurgical Engineering 


N“™ ORLEANS is the center of 
the “Deep South,” an area 
along the Gulf Coast extending on 
the west to the Rio Grande, on the 
east to the Atlantic and on the north 
to Chattanooga, Memphis and Dal- 
las, that is rich in attractions for 
the chemical process industries. Con- 
sidering the vast market, the tre- 
mendously valuable natural resources 
that cannot be duplicated in any 
other section of the country, the 
enormous deposits of salt, sulphur, 
coal, natural gas, petroleum, lime, 
clay, glass sand, phosphate rock, and 
other materials, the adequate supply 
of cheap labor, power, water, excel- 
lent transportation facilities, a mild 
climate, tax and regulatory policies 
which for the most part have fostered 
the rational development of these 
raw materials, it is undeniable that 
no area offers greater opportunities 
to industry than does the Gulf Coast. 

While there have been petroleum 
and sugar refineries, pulp and paper 
mills and a few seattered chemical 
plants for many years, the great mi- 
gration of the industry to the Deep 
South has taken place within the 
past six or seven years. It may be 
considered to have commenced in 
1934 with the announcement of p!ans 
for the Corpus Christi, Tex., plant 
of Southern Alkali Corp. 

Most of the industrialization in the 
Deep South has developed around 
several cities as nuclei such as 
Corpus Christi, Houston, Baton 
Rouge, New Orleans, Mobile, Mem- 
phis, Chattanooga and Birmingham. 
A tour of these industrial centers 
would be enlightening to many en- 
gineers. 


Corpus Christi—A beginning might 
be made in Corpus Christi, the west- 
ern terminal of the Intracoastal 
Canal, an inland waterway extend- 
ing through the principal cities 
along the coast to the Atlantic. The 
opening of the port in 1926 added 
to the attractions of the eity which 
inelude extreme low-cost natural gas 
(it has been said, “At Corpus Christi 
is found the most economical fuel 
at tidewater in the United States”), 


Based on a paper entitled “Chemical In- 
dustries in the Deep South.” presented be- 
fore the New Orleans meeting of A.L.Ch.E., 
Dec 3, 1940. 


Chem. & Met. INTERPRETATION 


In order to give chemical engineers who attended the New Orleans 
meeting of the A.I.Ch.E. a background of the industrial development 
of the area around the Crescent City, Mr. Lee took them in his paper, 
which is reproduced in part here, on an imaginary trip from Corpus 
Christi on the west to Mobile on the east and to Dallas, Chattanooga 
and Birmingham on the north.—Editors. 


deep water transportation, adequate 
railroad service, lime obtained from 
a plentiful supply of oyster shells, 
glass sand, salt, barytes and other 
mineral resources. 

During the past few years many 
industries utilizing the agricultural 
products and mineral resources of 
the vicinity have been developed. 
There are 23 petroleum refineries, 
25 eottonseed oil mills, three soap 
factories and one carbon black plant 
listed among the industries of “the 
fastest-growing city of the nation.” 
The antimony smelter has the unique 
distinction of being the only plant 
of this type in the United States and 
one of two such plants on the West- 
ern Hemisphere. 

Then, too, this is the home of the 
$6,000,000 ammonia-soda plant of 
Southern Alkali Corp. To this plant 
has recently been added a large in- 
stallation of eleetrolytie cells at 
a eost of $2,000,000 to supply 
the rapidly developing market for 
chlorine created by the bleached sul- 
phate pulp industry, water purifi- 
cation, organie solvents, and other 
chemicals. A market for the elee- 
trolytie caustic is found in the petro- 
leum refineries and other industries. 
It was primarily the availability of 
natural gas at tidewater which 
brought this enterprise to Corpus 
Christi but, of course, the presence 
of salt and lime played their part. 


Houston—Next on the itinerary is 
Houston, one of the great oil cen- 
ters of the world. One of the re- 
fineries, Humble Oil & Refining Co. 
at Baytown, with a daily capacity 
of 140,000 bbl. of erude oil, is the 
largest in the United States and is 
being further enlarged by additional 
plant to eost $1,800,000. But of 


particular interest to chemical engi- 
neers is its development of processes 
for the conservation and utilization 
of light hydroearbons. These de- 
velopments are especially significant 
in that several units in the project 
are unique and in that all steps of 
the development have been made on 
an unprecedented seale. In addition 
to the above expansion program is 
a $12,500,000 plant that will be con- 
strueted and operated for the U. 8. 
War Department. Toluol will be 
manufactured. 

The Texas Co. at its Houston re- 
finery is producing lubricating oils. 
The cold sulphuric acid alkylation 
and the small catalytic cracking units 
for making high octane aviation 
gasoline are new. Recently, addi- 
tional furfural extraction and solvent 
dewaxing facilities were added. 

In the vicinity of Houston are the 
mining operations of The Texas 
Gulf Sulphur Co., Freeport Sulphur 
Co., Duval Texas Sulphur Co., and 
the Jefferson Lake Sulphur Co., upon 
which the chemical industries of the 
United States depend to a large ex- 
tent for their supplies of sulphur. 
Texas Gulf at Newgulf operates the 
largest sulphur mining plant in the 
world. The water treating plant is 
capable of softing and treating more 
than 30,000 tons of water a day and 
heating it to 325 deg. F. 

In August one of Houston's oil 
companies, Shell, announced con- 
struction of a plant to make 2,000,- 
000 gal. of toluol by its own process. 

Another new addition to this city’s 
industries is the Pittsburgh Plate 
Glass Co.’s plant which will make a 
full line of paints, varnishes and 
lacquers. The contract was recently 
let for this plant. 

Houston boasts of three modern 
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Plant of Ethyl Gasoline 
Corp. on the Mississippi 
River above Baton Rouge, 
La. Out of it comes tetra- 
ethyl lead anti-knock fluid 


portland cement mills, South Texas 
Cotton Oil Co., Armour Fertilizer 
Works, Hayden Lime Co., Magnolia 
Air Co., Gas Produets Co., Bemis 
Bros. Bag Co., Chipman Chemical 
Co., Southern Acid & Sulphur Co., 
and the Consolidated Chemical Co.’s 
plant producing fertilizer, sulphuric 
acid, bone carbon, hydrochloric acid, 
and other chemicals. 

Just outside the city is the Pasa- 
dena sulphate pulp and paper mill 
of the Champion Paper & Fibre Co. 
which is one of the principal units 
in the recent expansion in the indus- 
try. Champion has taken a leading 
part in the development of bieached 
pulp from southern pines. In this 
connection the company installed a 
large number of electrolytic chlo- 
rine cells. And during the current 
year another forward step was taken 
with the construction of a paper 
mill to convert some of its pulp 
which previously had been shipped 
to the company’s paper mills in 
Ohio and North Carolina. Champion’s 
mills on the Houston Ship Channel 
represent an investment of $10,- 
000,000. 

South of Houston is Texas City, 
the home of refineries of Republic 
Oil Refining Co., Southport Petro- 
leum Co. of Delaware, and Pan 
American Refining Corp. Pan Ameri- 
ean sometimes called “engineer’s 
dream of an oil refinery” because of 
the fact that it was built from the 
ground up and utilizes most modern 
technology and equipment, is now 
building an aviation gasoline hydro- 
forming plant. The process is said 
to yield a product of high octane 
number and high aromatie content. 

To this group is being added a 
plant of the Carbide and Carbon 
Chemicals Corp.; construction started 
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The purpose of the plant 
is to manufacture synthetic organic 
chemicals from refinery gases to be 
supplied by Pan American. This 
arrangement for obtaining raw ma- 
terials is similar to that at the Whit- 
ing plant of the Chemicals corpora- 
tion where gases are obtained from 
the adjacent refinery of Standard 
Oil Co. of Indiana. At the Texas 
City plant a variety of industrial 
chemicals will be produced. 

At nearby Freeport, the Dow 
Chemical Co. purchased 800 acres of 
land in March and commenced con- 
struction of a $15,000,000 plant for 
the recovery of magnesium and other 
products from sea water, and Ethyl 
Dow is said to be duplicating its 
bromine plant near Wilmington, 
N. C., for the recovery of this ma- 
terial from sea water. It is under- 
stood plans included the construction 
of a 120-ton per day electrolytic cell 
plant to supply the chlorine used 
in liberating bromine from water. 


Dallas—Dallas is to the Southwest 
what Atlanta is to the Southeast, an 
important center of distribution. 
However, the activity is not all dis- 
tribution. There are several large 
and important manufacturing plants 
in Dallas. Procter & Gamble has 
had a cottonseed oil plant for some 
time and recently announced that 
a $1,000,000 soap products plant 
would be erected. The lack of a 
large soap plant in the South has 
eaused considerable comment and 
amazement for some time. Perhaps 
other producers will follow P. & G. 
to this area which is such a large 
consumer of soap. 

Newsprint from southern pines 
was made commercially in January, 
1940, for the first time in this na- 


tion’s history. The paper was the 
first to be produced in the Herty 
mill of the Southland Paper Mills 
near Lufkin. This project has at- 
tracted international attention be- 
cause of its departure from standard 
practices and due to the tremendous 
influence that it may exert upon the 
future of the newsprint industry in 
our Eastern States and Canada. Par- 
tially bleached sulphate pulp from 
Champion’s Pasadena mill is sub- 
stituted for sulphite and mixed with 
the pine ground wood to form the 
sheet of newsprint. 

Near the Louisiana line the travel- 
ler passes Beaumont and Port 
Arthur, locations of some of the 
world’s largest petroleum refineries. 
The Magnolia Petroleum Corp. at 
the former city was one of the first 
to install and operate a Houdry 
cracking unit. It now has three of 
these units. This refinery also is 
operating a cold sulphurie acid al- 
kylation unit. This Socony-Vacuum 
subsidiary has been among the most 
progressive in the industry. 

The Gulf Oil Corp. at Port Arthur 
has recently disclosed that it is using 
the new polyform process. It illus- 
trates the synthetic chemical aspeet 
of petroleum refining. The process 
combines polymerization with erack- 
ing in a unique manner. It differs 
from thermal eracking in that oil is 
processed in admixture with nor- 
mally gaseous hydrocarbons, par- 
ticularly propane and butane, At 
higher temperatures and pressures. 

On leaving Texas and travelling 
across Louisiana, one passes Mathie- 
son Alkali Works’ ammonia-soda 
plant at Lake Charles, which was 
built almost simultaneously with 
Southern Alkali’s plant at Corpus 
Christi in 1934, Since the first of 
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this year Mathieson has announced 
plant expansion to cost $1,500,000. 
Under construction in the same city 
is the $4,000,000 refinery of the 
Continental Oil Co. 

Then come the series of salt mines 
along the coast on Jefferson, Avery 
and Weeks Islands. On the last of 
these, the Bay Chemical Co. is con- 
verting the salt into hydrochloric 
acid, salt cake and other chemicals. 

In North Louisiana are oil ‘and 
natural gas fields, the earbon black 
industry and the pulp and _ paper 
mills. The pulp and paper mills are 
at Hodge, Monroe, Bastrop, Boga- 
lusa and Springhill. The Gaylord 
Container Corp. has appropriated 
$5,000,000 for expansion of plant 
and equipment at its Bogalusa mill. 
The Springhill mill is the pride of 
the Southern Kraft Corp. It is the 
world’s largest pulp mill and includes 
numerous innovations in the manu- 
facturing processes. Important ad- 
vances have been made in the bleach- 
ing of the pulp. 


Baton Rouge—This city is well 
worth a stop-over for it is rapidly 
developing into an important chemi- 
eal manufacturing center. In the 
early days activity was limited to 
the enormous refinery of the Stand- 
ard Oil Company of Louisiana and 
to the sulphuric acid plant of the 
Consolidated Chemical Industries, 
but in the past few years not only 
has the Standard Oil invested many 
millions of dollars for the produe- 
tion of chemicals but other ecom- 
panies have erected large plants 
nearby. 

This group of industries is of par- 
ticular interest due to their close 
inter-relationship. The refinery was 
the first to arrive; it was followed 
by Consolidated which supplies its 
neighbor with sulphuric acid for 
the treatment of gasoline. Next 
came the Solvay Process Co. which 
invested $1,000,000 in an _ electro- 
lytic cell plant and $7,000,000 in 
an ammonia-soda plant across the 
road from the refinery. Caustic 
soda is consumed in large volume for 
the refining of gasoline and chlori- 
nated solvents are being used in in- 
creasing volume for the same pur- 
pose. More recently tetraethyl lead 
and metallic sodium plants were 
constructed by FE. I. du Pont de 
Nemours & Co. for Ethyl Gasoline 
Corp. at a cost of $14,500,000. The 
original units were quickly followed 
by two additional ones. Standard 
Oil supplies the hydrocarbon for 
the ethyl chloride and Solvay the 
chlorine. 


Early in the present year atten- 
tion was again attracted to Baton 
Rouge by the announcement by the 
Standard Oil Development Co. that 
a new synthetic rubber plant would 
be built and operated in conjunction 
with the local refinery. The com- 
pany has appropriated $1,000,000 
for the production of the perbunan 
type which is made from butadiene 
and acrylic nitrile. 

Other process industries which 
have come to Baton Rouge in recent 
years are the Compressed Industrial 
Gases and Bird & Son. 


New Orleans—New Orleans com- 
mands a most advantageous position. 
The transportation facilities and rich 
mineral deposits, vast agricultural 
products, cheap labor and fuel, and 
climatie conditions combine to make 
the city unsurpassed as a location 
for all branches of the chemical in- 
dustries. 

For many years New Orleans has 
been a large producer of alcohol, 
cottonseed oil, refined sugar, heavy 
chemicals, fertilizers and other prod- 
ucts; and recently to these have been 
added others, such as cement mills, 
printing ink, asphalt emulsion and 
roofing plants. But due to its 
greater size and metropolitan charac- 
ter new enterprises do not attract 
as great attention as they do else- 
where. 

Just to the west of the city is the 
“sugar bowl” of Louisiana where 
almost all of the cane of continental 
United States is raised. This ae- 
counts for the sugar refineries of 
the American, Henderson, God- 
echaux and Colonial interest. And 
in turn the “black strap” molasses 
from these refineries account for the 
aleohol plants of the U. S. Indus- 
trial Aleohol Co., Commercial Sol- 
vents Corp., National Industrial 
Aleohol Co., American Commercial 
Aleohol Co., and others. To the 
sugar cane can also be traced the 
Celotex Co.’s wallboard plant for 
the bagasse of the cane becomes the 
raw material from which this prod- 
uct is made. 

One of the most unique plants is 
that of the Freeport Sulphur Co. 
about 50 miles south of the city. 
For a description of this develop- 
ment see Chem. & Met. Vol. 40, 
p. 454 and Vol. 41, p. 406. 

When finally leaving New Orleans 
behind the traveller soon enters the 
tung oil belt around Bogalusa, La., 
and Picayune, Miss. The young tung 
trees which have been planted in re- 
eent years cover the landscape in 
every direction as far as the eye can 


see. The nuts are brought to the 
plant at Picayune to be pressed. 
While there are still many problems 
to be solved, in the growing of the 
trees, encouraging yields are being 
obtained. 

At Meridian is the plant of the 


Flintkote Co. This roofing plant 
will be completed in a few months. 
And at Natchez is the new plant of 
the Armstrong Tire & Rubber Co., 
which is being enlarged at the pres- 
ent time. 

The next point of interest is at 
Hattiesburg, Miss. Here is one of 
the Hereules Powder Co.’s naval 
stores plants. The principal opera- 
tion is the production of wood rosin, 
turpentine, and pine oil from pine 
stumps. This is one of the largest 
plants of its kind and produces the 
primary products upon the refine- 
ment and utilization of which much 
research and development work has 
been and is being done. 

A few miles beyond is Laurel, the 
“100 per cent chemurgie city.” Here 
are the Continental Rosin and Tur- 
pentine Co., the Laurel Starch Fac- 
tory, and the Masonite Corp. It 
was here that the late William H. 
Mason conducted his experiments 
that led to the successful develop- 
ment of the process of exploding 
wood. While the chief products of 
the company to which he gave his 
name are fiber boards, it is now en- 
tering upon a program of making 
a low-priced plastie board and re- 
covery as byproducts of the waste 
liquors of the main plant such 
chemicals as, furfural, acetic and 
formie acids, and other organic 
products. One of the more recent 
research developments is a new mode 
of making activated carbon from 
wood. 

The U. S. Bureau of Chemistry 
and Soils has been endeavoring to 
develop a sweet potato starch in- 
dustry in the United States. 


Mobile—Mobile, Ala., is one of the 
most interesting of all the Gulf Coast 
cities. It is rapidly developing into 
one of the outstanding centers of the 
process industries and is likely to be- 
come much more important in the 
immediate future. Its excellent port, 
the Alabama State Docks, and the 
natural resources have attracted sev- 
eral large industries. The Southern 
Kraft Corp. has two pulp and paper 
mills located in the neighborhood on 
which $500,000 are now being spent 
for expansion; the Mobile Paper Co. 
is located here. The $5,000,000 white 
paper mill, known as the Chicasaw 
Mill, of the Hollingsworth & Whit- 
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ney Co., is starting operations as this 
is being written. These mills, which 
are large consumers of alum, were 
responsible for the American Cy- 
anamid Co. building a plant in the 
city. The alum in solution is piped 
to the plants nearby. 

But the pulp and paper is not the 
only process industry in Mobile. The 
National Gypsum Co. completed an 
insulating board mill two years ago 
at a cost of $2,000,000. The Ala- 
bama Naval Stores Co. has built a 
plant here for the production of pine 
oil, rosin, turpentine and _ related 
products. The Mobile Paint Manu- 
facturing Co., the Ruberoid Co., and 
the Terminal Paper Bag Co. are 
new additions. Four oil companies 
have invested large sums of money 
in terminal facilities. 

The Pan American Shell Corp. has 
completed its plant for crushing nuts 
from British Honduras. Shells are 
first removed by a freezing operation. 
The oil is refined and sold to the 
oleomargarine and soap industries. 
The shells are ground and used as 
synthetic resin filler or may be ear- 
bonized and activated. 

In addition to these plants is the 
tremendously impressive alumina 
plant of the Aluminum Ore Co., 
which was deseribed in Chem. & Met., 
October, 1940. 

It has been said of Tennessee that 
it is “an American Ruhr” in the 
making. Work is well under way on 
a $15,000,000 expansion program by 
the Aluminum Company of America 
at its Aleoa plant. Output will be 
doubled when expansion is completed. 

The new plant of the Electro- 
Manganese Co. is part of an entirely 
new industry which uses electricity to 
process ores. Electro-Metallurgical 
Corp.’s first $1,000,000 unit at Muscle 
Shoals began operations this year. 
A $5,000,000 development is con- 
templated to expedite the production 
of ferro alloys and ealeium earbide. 

Last December, B. F. Goodrich 
started a new $1,500,000 plant at 
Clarksville. Production is increasing 
gradually. A $4,000,000 plant was 
established two years ago near Co- 
lumbia by Monsanto Chemical Co. 
Phosphorus is produced by the elee- 
tric furnace method. Monsanto has 
also begun to use a new process of 
producing manganese. A _ fourth 
electric furnace is to be installed. 
The Tennessee Eastman Corp.’s plant 
at Kingsport has recently undergone 
tremendous expansion. It produces 
a wide variety of materials, inelud- 
ing acetate rayon and plasties. 

In two years the Victor Chemical 
Co.’s plant at Mt. Pleasant has grown 


At Lake Charles, La., is 
the ammonia-soda plant 
of the Mathieson Alkali 
Works. It has recently 
undergone expansion 


Chicasaw white paper 
mill of the Hollingsworth 
and Whitney Co. at Mo- 
bile, Ala. This is the 
newest of several 
paper mills in this city 


from a $1,000,000 one-furnace opera- 
tion to a $3,000,000, three-furnace 
plant. Nashville is the location of 
the company’s blast furnace phos- 
phorie acid plant. The Tennessee 
Corp.’s plant is at Copperhill. 


Memphis—At Memphis, Tenn., is 
the Forest Produets Chemicals Co. 
This is probably one of the largest 
of the destructive wood distillation 
companies in the country. 

The plant of the Buckeye Cotton 
Oil Co., a subsidiary of Procter & 
Gamble Co. is here. It is the larg- 
est cotton oil mill in the world, hav- 
ing a capacity of some 60,000 tons 
of seed. Adjoining this property is 
the plant of Cudahy Packing Co. 
which is devoted entirely to hydro- 
genating cottonseed oil. 

Under construction just outside of 
the city is the $15,000,000 smokeless 
powder plant which the du Pont 
company will operate for the British 
Government. It is to be known as 
the Tennessee Powder Co. and is 
expected to be in operation shortly. 
Another Memphis industry is the 
Lehon Co., manufacturer of pre- 
pared roofing products. 

Chattanooga is an industrial center 
that should be ineluded in any ae- 
count of the Deep South. The South- 
ern Chemical Cotton Co. is a large 
producer of cotton linters for use 
in making rayon and_ explosives. 
Ceramics for use in the chemical in- 
dustries are produced by the Ameri- 
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ean Lava Corp. The Tennessee Prod- 
ucts Corp. produces coke, and the 
O. B. Andrews Co., paper board 
specialties. The Burkart Schier 
Chemical Co. and the Southern Ferry 
Alloys Co., pioneer in the South, are 
among the other industries. 


Birmingham—Birmingham, Ala., is 
“the Pittsburgh of the South.” It 
is a wonderful combination of the 
natural resourees, coal, and iron ore 
account for its steel industry. A few 
years ago $30,000,000 were added to 
the already enormous investment in 
steel mills. The Tennessee Coal, Iron 
and Railroad Co. constructed 73 coke 
ovens at a cost reported to be $2,000,- 
000. Universal Atlas Portland Ce- 
ment Co. invested $1,500,000 for ad- 
dition to its mill. The Southern 
Cement Co. also has a mill in the 
city. The Birmingham Paper Co. 
manufactures corrugated paper boxes 
and containers and a variety of spe- 
cialties. A few years ago the Vir- 
ginia-Carolina Chemical Co. invested 
several million dollars in a lead cham- 
ber, sulphurie acid plant. 

Thus we have travelled for miles, 
erisseross, back and forth from the 
Rio Grande Valley, north and east to 
Birmingham. Were there time and 
space to continue our journey we 
should find another interesting pano- 
rama unfolding around such centers 
as Charleston, Savannah, Brunswick, 
Jacksonville. But that must be saved 
for another trip. 
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Fatty Acid Panorama 


GORDON W. McBRIDE, Chemical Engineer, Washington, D. C. 


NIMAL, vegetable, or mineral? 
A —The three kingdoms find 
a common meeting place in fatty 
acids. Industry today is offered fatty 
acids from a variety of sources, some 
of which were unknown or untapped 
a decade ago. No longer are the 
commonly used fats and oils the only 
sources. The petroleum industry and 
the paper industry, to name but two 
who were not in the market in 1930, 
are now actual or potential suppliers 
of fatty acids. Producers of ten 
years ago have felt the new competi- 
tion, and have been stimulated both 
to develop new products and proc- 
esses, and to improve their old prod- 
ucts and find new uses for them. 

Fatty acids, which may be built 
on order to almost any desired specifi- 
cations, are serving as raw materials 
for many of the chemical process 
industries. The principal users of 
fats and oils have long known the 
essential characteristics and reac- 
tions of these materials with which 
they work. These are inherent prop- 
erties of the constituent chemical 
molecules or radicals. In the soap 
field, for example, it is well known 
that laurie acid, the 12-carbon satu- 
rated acid derived principally from 
coconut oil, is essential in making a 
soap product which lathers well. The 
longer the chain of carbon atoms 
above 12, the the lathering 
power. In the paint and varnish 
field the needed oils are those which 
contain large quantities of unsatu- 
rated fatty acids, such as linolie, 
linolenic, and elaeostearic. The edi- 
ble fat and oil manufacturer has for 
over thirty years been aware of the 
importance of properly blended mix- 
tures of saturated and unsaturated 
fatty acid glycerides in obtaining 
shortenings of desired 
and keeping quality. 


IMPORTANT USES 


History undoubtedly substantiates 
the claim of soap as the earliest fatty 
acid derivative. In the chemical age 
of today there are many new fatty 
acid derivatives and their distribution 
through modern industry is wide and 
growing. The Twitchell reagents- 
themselves fatty acid derivatives— 
“ure in great measure responsible. 
With their development as active 


less 


consistency 


830 


Chem. & Met. INTERPRETATION 


Finding their way into hundreds of commodities from lubricants to 
foods, fatty acids and their derivatives are today more important 
industrially than ever before. Chemical engineering research has 
developed new uses and created new demands for these acids. It 
has also discovered sources of supply unknown ten years ago. 
Equally important, it is making this country less dependent on 
uncertain foreign supplies of fats and oils. Our over-all picture of 
these acids presents highlights of production and uses.— Editors. 


catalysts in fat splitting, the pro- 
duction of all fatty acids was given 
considerable acceleration. Mineral oil 
Twitchell reagents, developed more 
recently, have to some extent re- 
placed the original animal and veg- 
etable fatty acid types. 

Sulphated and sulphonated fats 
and oils may also be classified among 
the earlier fatty acid derivatives. 
The peculiar oil and water solubility 
of these derivatives makes their use 
widespread in such industries as tex- 
tile, paper, pharmaceutical, leather 
and soap. The fatty alcohol sul- 
phates have appeared more recently 


and are finding immediate and en- 
thusiastie acceptance. 

Fatty acids as such are used in 
nearly all rubber products, acting 
as softening agents and aids in pig- 
ment dispersion. They also serve 
to provide lubrication in the milling 
of the rubber and to activate ac- 
celerators. Fatty acids are also 
used in the production of molded 
synthetic resins. Metallic soaps and 
stearic acid are those most commonly 
used, serving as mold lubricants. 

Fatty acids and derivatives are 
widely used in the petroleum indus- 
try. Primarily, they serve to im- 


Table I—Fatty Acid Composition of Fats and Oils 


These figures are approximations only, based on many experimental determinations reported 


in the literature. 


Individual samples of the fats and oils may vary from the figures shown 


Saturated Acids 


Unsaturated Acids 


Fat or Oil a 2 2 2 = = = 3 

Bs 8S £8 45 28 #5 $5 

Babassu oil......... 6 3 46 20 7 18 
ks bien weak 2 1 2 4 10 28 10 1 35 4 3 (1) 
Castor Oil ‘ ‘ 1 4 5 90 (2) 
Coconut oil. ........ 1 9 Ss 45 20 8 3 5 1 ree 
Cod-liver oil 4 10 1 85 (3) 
Cottonseed oil... .... 1 21 2 30 
1 28 13 48 6 4 (4) 
Menhaden oil. ...... 6 16 1 inl 30 47 (5) 
Oiticica oil.......... a 7 5 5 6 77 (6) 
Palm kernel oil. ..... 1 3 5 5O 15 8 2 15 
Peanut oil. . . Ss 3 3 61 22 oa 3 (7) 
Sesame oil. ...... 8 4 2 46 40 a 
Soybean oil. ........ me 8 5 28 56 
3 28 22 45 2 
Tung oil - 4 1 10 2 83 (8) 
Se 6 13 1 25 20 35 (9) 
(5) 16% Cis-?H; 19% Cro-10H; 12% Clupanodo- 


(1) 3° Butyrie (C,) 

(2) 90° Ricinoleie (12 - hydroxy-oleic) 

(3) 14% Cie-2H; 28% Cis-3H; 28% 
15% Cn-7H 


(4) 2% Cu-?H; 2% Cro and Cn-?H 


Co-5.5H; 
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nic (C»-10H) 

(6) 77% Licaniec (4 - keto-elaeostearic) 

(7) 3% Behenic (C22) _ 

(8) 83% Elaeostearic (Cis-6H) 

(9) 17% Palmitolic (Ci-4H); 18% Clupanodonic 
(Cm-10H) 
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Steel storage tanks for vege- 

table and animal oils at the 

N. J. plant of the National Oil 
Products Co. 


prove the metal-wetting qualities of 
lubricating oils and greases. They 
also serve as carrying agents for 
chlorine, phosphorus, sulphur, and 
other active elements used to inhibit 
corrosion, and to enhance oxidation 
resistance, load-carrying capacity, 
and wear resistance. The thicken- 
ing effect of metallic soaps in lubri- 
eating greases is also well known 
and is the basis of extensive manu- 
facture. 

Food uses of fatty acid derivatives 
are not numerous compared with the 
wide variety of inedible fatty acid 
applications. However, such com- 
pounds as mono- and di-glycerides 
of stearic and laurie acids are found 
in many food produets. They are 
not naturally occurring compounds, 
though they are closely related to 
the natural fats and oils. Use in 
bread, cake, ice cream, salad dress- 
ings and food fats is typical of their 
wide application. They are so used 
because of their emulsifying, thick- 
ening, texture improving, and homo- 
genizing properties. 

Not long ago, these fatty acid 
derivatives were laboratory curiosi- 
ties. Now many companies adver- 
tise the mono- and di-glycerides. 
Glyeol fatty acid esters are also on 
the market, as are the simple paraf- 
fin fatty acid esters. 


PRODUCT DEVELOPMENT 


When fatty acids were first pro- 
duced, the products were compara- 
tively crude. As specialty uses were 
developed, demand increased for re- 
fined fatty acids. The synthetic 
resin industry ean claim responsi- 
bility at least in part for the re- 
sulting progress. It was necessary 
in the production of certain high- 
grade synthetic resins to have fatty 
acids of very light color and good 
keeping quality. These have been 
achieved by many manufacturers. 
Low pressure distillation in stills 
built of corrosion resi=tant metals 
and the use of stabilizers have given 
a big boost to the efficient produc- 
tion of the paint and varnish typ? 
of resin. 

For the past ten years economie 
competition has foreed—and rc- 
warded—many rigorous programs of 
fundamental research. Manufactur- 
ers of fats and oils products have 
examined their products critically, 
one at a time. They have asked 
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themselves the questions, “Because 


of what fundamental property is 
this product used?”; “Can its ef- 
feetiveness be inereased by concen- 
trating some essential ingredient?” ; 
“By what more economical method 
could the desired result be achieved ?” 
Having posed such questions as these, 
the next step was to investigate all 
possible sources of the desired con- 
stituent. Then there had to be con- 
sidered the form in which it might 
most effectively be made, sold and 
used. 

For example, as is well known, 
ordinary soap is fundamentally the 
sodium salt of a fatty acid. It is 
usually made by reacting a fat with 
caustic soda, and the byproduct gly- 
cerine is recovered from the soap 
kettle. This traditional batch method 
is being challenged, however, by two 
distinetly different processes. One 
of these involves oil saponification 
on a continuous basis, with the alkali 
concentration adjusted properly to 
give anhydrous soap and, by flash 
distillation in a vacuum chamber, 
the glycerine as by-product. The 
chief advantages of this process are 
the recovery of relatively pure con- 
centrated glycerine and the saving 
of freight on the 6 or 8 per cent 
water which is ordinarily in indus- 
trial powdered soaps. 

By the other new process of soap 
manufacture, the desired soap oils 
are first continuously hydrolyzed to 
fatty acids and glycerine. Then the 
res..lting mixed fatty acid is con- 

»veusiy neutralized to form a con- 
senti nal soar. This process is ap- 
plicable to almost any of the usual 
variety of soaps now available on 
the market. Neutralization of this 
fatty acid might also, if desired, pro- 
duce an anhydrous soap as in the 
first process described. 

As previously mentioned, the soap 
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manufacturer knows that the sodium 
salt of laurie acid is the desired 
rapid-lathering constituent of his 
soap product. Coconut oil has been 
for many years and still is the most 
readily available economic souree of 
this fatty acid. However, that oil 
must be imported; and the supply 
is subject not only to possible in- 
terruption in time of international 
conflict, but also to political regula- 
tion in peace time. Although there 
is no natural domestic substitute for 
coconut oil, it is at present sub- 
jected to an excise tax which materi- 
ally inereases its cost to all American 
soap manufacturers. 

With modern chemical research and 
technology many methods have been 
proposed to make synthetic fatty 
acids. By cooperation between tne 
domestic soap and petroleum indus- 
tries a synthetic coconut oil fatty 
acid has been developed that com- 
pares favorabiy with the natura! 
product. It has not replaced coco- 
nut oil in the soap industry because 
it cannot compete at normal price 
levels. However, it puts a ceiling on 
the price of coconut oil and ean 
be made if conditions should war- 
rant it at any time. 


PROPERTIES MADE TO ORDER 


Much work has been done re- 
cently to modify domestieally-pro- 
duced vegetable oils to obtain vari- 
ous desired properties. The research 
being carried on at the Regional Soy- 
bean Laboratory of the U. S. De- 
partment of Agriculture to make a 
drying oil from soybean oil is an 
excellent illustration. The fractional 
distillation of fatty acids, split from 
domestie fats and oils, has also been 
recently brought into production. By 
this method concentrations of any 
desired fraction may be obtained for 
use as fatty acids and their deriva- 
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tives, or may be re-esterified back to 
a wanted fat or oil. 

Methods of separation of the com- 
ponent fatty acids of natural fats 
and oils are also being studied from 
the standpoint of erystalization and 
of solvent selective separation. Phys- 
ical chemistry and thermodynamics 
have contributed their share to this 
phase of the development. Recent 
patents on solvent treatment of oils 
to separate the unsaturated com- 
ponents from the saturated fore- 
shadow a domestic drying oil supply. 

Hydrogenation of unsaturated edi- 
oils to control consistency and 
keeping quality is a well-known mod- 
ifieation of the fatty acid end of the 
oil molecule. Similar treatment econ- 
verts unsaturated inedible oils to ones 
suitable for soap stock. Hydrogena- 
tion may also be used to reduce fatty 
acids to aleohols. This is the source 
of raw material for sulphated fatty 
aleohols and may provide an ex- 
tremely important basis for organic 
syntheties. 


FATTY ACID SOURCES 


A long-important source of fatty 
acids is the meat-packing industry. 
Those portions of an animal which 
cannot be processed to yield edible 
produets are usually cooked to free 
the fat which they contain. This 
grease or tallow goes principally into 
the soap industry. However, it also 
serves as a raw material for specialty 
products. Sulphated tallows are an 
outstanding example. The water-in- 
soluble soaps (calcium, magnesium 
and aluminum salts of the fatty 
acids) are also of great importance. 
In addition to the use of the in- 
soluble soaps because of their lubri- 


eating properties, they are used in 
cosmetics as face powders, in paints 
and lacquers as dulling agents and 
as waterproofing agents. An in- 
teresting new use was recently re- 
ported for them in the paper in- 
dustry. This was based on their 
ability to lower surface tension in 
certain emulsions, making them val- 
uable as defoaming compounds in 
pulp beaters. 

Outstanding in the fatty acid de- 
velopments of recent years is the 
adaptation of castor oil to the drying 
oil industry. Dehydrated castor oil, 
a replacement for tung oil, is pro- 
dueed by removing water of con- 
stitution from the oil molecule. It 
represents the first entirely new dry- 
ing oil not found in nature. It 
thereby differs from the fractionated 
fatty acid or the solvent separated 
synthetie drying oils which are actu- 
ally only the component parts of 
natural fats and oils. 

The import of castor beans into 
this country from South America 
has been tremendously accelerated in 
the past few years. With the growth 
in popularity of this old erop, in- 
creased domestic production has been 
urged. Experimental plantings have 
been tried in many regions through- 
out the Southern States. It is pos- 
sible that the castor plant may reach 
significant production in this coun- 
try in the near future. 

An outstanding new source of fatty 
acids which has been developed in 
the past deeade is the pulp and paper 
industry. These fatty acids, vari- 
ously known as tall oil and liquid 
rosin, are of growing importance. 
Their properties have been examined 
in detail and found to compare favor- 


Equipment used for extraction of vitamins from fish-liver oils. 
The process is carried out under an atmosphere of nitrogen 


ably with more costly raw materials. 
The principal uses so far have been 
in low cost and specialty soaps. 
Metal cleaners and polishes also have 
been made from tall oil and a wide 
variety of other specialty uses is 
claimed. The refined tall oil is reeom- 
mended for uses similar to those of 
red oil or oleic acid. Although the 
total production is small at present, 
it is abundant in prospect. Large 
seale use is expected as efficient meth- 
ods for fractionating the component 
acids are developed. With a con- 
tent of approximately 25 or 30 per 
cent abietic acid, tall oil should prove 
to be a very popular raw material 
for the soap industry in the manu- 
facture of yellow laundry soap. At 
least six companies are known to 
have been producing tall oil in the 
United States. Since it comes from 
waste liquor in the sulphate process, 
the base raw material cost is negligi- 
ble. Recent research has indicated 
possibilities for their use in modi- 
fied alkyd resins and in synthetic 
drying oils. Even edible products 
are a possibility. In any ease, tall 
oil serves as a very cheap source of 
vegetable fatty acids, a comparatively 
untapped reservoir of formerly dis- 
earded waste products. 


Table Il—Analyses of samples of dehy- 
drated castor oil have shown approxi- 
mately the following composition: 


7% 
ous 9% 
Linolic acids 
9, 11 conjugated..... .. 21% 
61% 


These analyses were made by the Wo- 
burn Degreasing Co., one of the lead- 
ing manufacturers of dehydrated cas- 
tor oil. (Stoichiometric comparison 
should not be made with the analyses 
of unprocessed castor oil shown in 
Table 


Fig. 1 —U. S. imports of fats and oils 
for the year beginning July. 1938 


Philippine 
Islands 
4.59% 


Source: U.S.D.A. 


Total imports were 1,906,385,000 Ib. 
Although imported fats and oils repre- 
sent only 20-25 per cent of U. S. con- 
sumption, it would be difficult to get 
along without them. 
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Fig. 2—Relationship of fatty acids to their sources and their major 


uses. This chart shows some of the more important relationships de- 
veloping as fatty acids become more widely available commercially 
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Drying Oils Fatt Mono- and TS, 
and Kesins Alcohols Di-glycerides 


In a minor way, waxes also con- 
tribute to the fatty acid picture. 
They are the source of some common 
fatty acids and of many not so 
common, cerotie acid from carnauba 
wax, for example. Of course, no 
glycerine is recovered from a wax, 
but the higher aleohols which are 
recovered may be even more desir- 
able than glycerine. 

Synthetic waxes are also available 
and widely used. Here again is an 
example of man improving upon 
nature. When natural waxes are 
analyzed for structural details, the 
explanation of their properties is 
usually revealed. By applying a lit- 
tle fundamental organic chemistry, 
synthetic products can be built up 
commercially with properties similar 
to the natural wax. Slight or even 
major variations can easily be 
achieved by suitable modification of 
the molecular structure. 


NEW PROCESSES AND PRODUCTS 


The chemical engineer has con- 
tributed to the fatty acid availa- 
bility in many ways. Not the least 
among these is the development of 
continuéus processes by which fats 
and oils may be split into their con- 
stituent fatty acids. Such processes 
insure products of uniform quality, 
and usually of better quality than 
can be obtained by the ordinary batch 
production methods. The fact that 
higher concentrations of glycerine 
are obtained in continuous splitting 
processes makes them no less at- 
tractive economically. 

Synthetic glycerine is also a factor 
in the fatty acid situation. Although 
very little is being made at present, 
the mere fact that it ean be made 
very efficiently serves as a helpful 
stabilizing influence on the entire 
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fatty acid industry. By establishing 
a ceiling on the price of glycerine, 
the processor of fats and oils is en- 
couraged to obtain the maximum pos- 
sible value from the fatty acid end 
of the molecule. This is a significant 
factor in stimulating the develop- 
ment of new fatty acid specialties. 

Antisepties, drugs, and dyes are 
being prepared containing fatty 
chains. In antisepties and drugs, 
toxicity is lowered and solubilities 
changed. In dyes, oil and resin 
solubility is promoted. 

The preparation of fatty acid 
amines has been an important re- 
cent development. These compounds 
are formed by hydrogenating easily 
made nitriles and when soluble, are 
alkaline in raction. A salt of one 
of these compounds, dodecyl amine 
acetate, has shown itself to be very 
effective in clarification of turbid 
water. Detergent and emulsifying 
properties are reported for the 
amines in general, and uses as bac- 
tericides and insecticides have been 
proven. Other nitrogen derivatives, 
such as the amides and nitriles, are 
also being used as emulsifiers, wet- 
ting agents, lubricants, stabilizers, 
flotation reagents, ete. The amides 
in particular are changing the en- 
tire field of textile finishing, by giv- 
ing cloth with permanent softness, 
desirable feel, and water repellency. 

Certain mercury derivatives of 
fatty acids have been shown to have 
weed-killing properties. Apparently 
they selectively attack the root strue- 
ture of certain types of weeds in 
preference to grass roots which may 
be completely intermingled. 

Recent publicity has been given 
to polymerized acylated styrenes, in- 
denes, and coumarones. Claims are 
made for their resinous properties 
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Fatty acids are removed from fish oil 
in the equipment shown above 


and their use in varnish or lacquer 
bases is suggested. They also ex- 
hibit properties essential to a pour- 
point depressor for mineral oil lubri- 
eants. 

Sulphonated arylstearic acids (oleic 
acid derivatives) are used as fat 
splitting reagents; and sodium salts 
of these acids may be used as emulsi- 
fying agents and penetrants. Other 
arylstearic compounds are also in 
increasingly widespread use in lubri- 
eants and as intermediates in or- 
ganic synthesis. 

Some of the alkyd resins, used 
principally in paints, varnishes and 
lacquers, are outstanding examples 
of modern fatty acid derivatives. 
They are the esters of polyhydrie 
aleohols and polybasie acids, modified 
with an oil or a fatty acid. One of 
these, a soybean or castor oil modi- 
fied glyceryl phthalate resin, has 
recently been announced in England 
as a reagent which makes fabries 
both transparent and impermeable 
to fluids. The new process is re- 
ported to improve the feel and life 
of the fabries. Silks and rayon are 
the principal fabries so treated, but 
a similar process can also be used on 
cotton. 

There are many details of fatty 
acid technology which deserve elab- 
oration. However, in such a review 
as this, only the high spots ean be 
touched. The panorama has served 
its purpose if it has shown the im- 
portance of fatty acids to industry, 
and the relationship of the fatty 
acids with each other. Judging from 
present research activity, they will 
be increasingly important raw ma- 
terials in chemical process industry 
of the future. 
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Synthetic Glycerine From Petroleum 


E. of WILLIAMS and ASSOCIATES Research Laboratories, Shell Development Co., Emeryville, Calif. 


Chem. & Met. INTERPRETATION 


Long awaited, the remarkable story of the development of Shell's 


synthetic glycerine process can at last be told. 


It is not a 100 per 


cent disclosure of the unique process, but it is enough to outline some 
of the difficult problems encountered and show the fundamental 
principles involved in their solution. Some eminent chemical engi- 
neers have termed the development of this process the most sig- 
nificant chemical achievement since the fixation of atmospheric 
nitrogen by the Germans in 1915. But be that as it may, the process, 
coming at this time of renewed international conflict and involving, 
as it does, one of our basic explosives raw materials, presents a 
striking likeness to Haber’s great achievement of World War I. It 
is an accomplishment in which Shell's chemists and engineers can, 


and do, take just pride.— Editors. 


of new and inereas- 
ing industrial uses of glycerine, 
coupled with observation of the wide 
fluctuations in price of this basic 
chemical product, led us in 1936 to 
consider the possibilities of synthetic 
manufacture. 

The world supply of glycerine un- 
der normal conditions is obtained as 
a byproduct from processes of hydro- 
lysis or saponification of natural oils 
and fats, with the single exception 
of the efforts made during and fol- 
lowing the last World War to pro- 
duce it by fermentation. 

One would suppose that such a 
typical byproduct from a compara- 


tively stable industry, finding its 
main outlet in other reasonably 
stable industries, would be main- 


tained at a reasonably steady price 
level. This, however, has not been 
the case. It seemed to us also that 
development of new industrial uses, 
especially those involving more com- 
plicated and expensive manufactur- 
ing processes, would be obstructed or 
not started at all unless the price of 
the initial base material could be 
stabilized. 

Preliminary studies showed that 
the supply and demand of natural 
glycerine were already sufficiently 
close together to justify the belief 
that future vears might, under cer- 
tain circumstances, show an actual 


Based on a paper of the same title pre- 
sented before the New Orleans meeting of 
the American Institute of Chemical Engi- 
neers, December 3, 1940. 
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shortage of glyeerine—a_ shortage 
which would come earlier if either 
glycerine supply should decline, as, 
for example, through expansion in 
use of synthetic soaps, or consump- 
tion substantially inerease. Feeling, 
as we did, that the very fact of stabi- 
lization of glycerine prices at a low 
level might tend to inerease the uses 
of glycerine beyond the capacity of 
the soap industry to supply, it ap- 
peared that the time was ripe to 
consider the possibilities of synthetic 
production. The time for actual 
commercial production on a large 
scale has not yet arrived, but we are 
ready when it does come. A pilot 
plant with substantial tonnage ea- 
pacity per year has been in satisfac- 
tory operation for some time. 

The commercial synthesis of 
glycerine has been the goal of many 
research workers. As far back as 
1856 Bertholet and deLuca regener- 
ated it from tri-bromopropane (itself 
prepared from glycerine) by treat- 
ment with moist silver oxide. From 
that year to this innumerable investi- 
gations have been made but only one 
process has yielded a commercial 
glveerine. 

During the last war Germany pro- 
duced 13,000 tons per year of glycer- 
ine made by fermentation, a process 
that has received considerable atten- 
tion and is well known. The process 
is essentially a modification of the 
ordinary aleohol fermentation in 
which by control of pH by the addi- 
tion of suitable salts, the amount of 


glycerine formed is increased. Com- 
mercial difficulties attending this pro- 
cess are concerned chiefly with the 
rectification to high grade glycerine 
at an economic cost. It is further 
necessary to tie in with production 
of a considerable amount of alcohol. 

Recently, part of a series of pat- 
ents has appeared assigned to E. I. 
duPont de Nemours & Co., which 
discloses a new synthesis of glycerine 
with carbon monoxide and hydrogen 
as the ultimate starting materials 
(U. S. Patent Nos. 2,211,625 and 
2,211,626). This process involves 
the condensation of carbon monoxide 
with formaldehyde to give glycolic 
acid, reaction of this with a formal, 
and ultimately the aleoholysis of a 
formaldehyde derivative of glycerine. 

Of the numerous syntheses pos- 
sible, however, the most direct are 
those starting with the three carbon 
skeleton. This is particularly apropos 
when petroleum is to be mae. the 
ultimate starting material, since un- 
limited amounts of propylene and 
propane are available from this 
source. Even when these limitations 
are made the possible syntheses are 
legion, as is readily discernible from 
the reaction diagram, page 836. Thou- 
sands of investigations were neces- 
sary to determine which one might 
have the best commercial possibili- 
ties. We finally chose a line of syn- 
thesis starting with propylene and 
proceeding to allyl chloride to allyl 
aleohol (or to glycerine dichloro- 
hydrin) to glycerine. The step-by- 
step development of this process will 
be described in the following para- 
graphs in the order of the compounds 
mentioned. However, we should like 
to emphasize at the outset that the 
discovery of the “hot chlorination” 
of propylene made the process feasi- 
ble. Also, a larger-scale plant might 
not use the allyl aleohol step. 


Propylene 


At the temperature used for chlori- 
nation of the propylene, propane 
is chlorinated rapidly to propyl 
chlorides which cannot be separated 
readily from allyl chloride by dis- 
tillation. Hence, it is necessary to 
start with as pure a propylene as 
possible. A second reason for a pure 
feed is to avoid wastage of chlorine 
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in unwanted byproducts. Propylene 
of 98 per cent purity is satisfactory 
for all ordinary purposes. This ean 
be obtained by rectification of refin- 
ery cracked gases, but for the pilot 
plant work it was prepared from 
isopropyl aleohol by dehydration 
over alumina in the ordinary manner. 


Allyl Chloride 


Propylene may be reacted with 
anes to give propylene dichloride 
(1, 2 dichloroprépane) by a simple 
addition reaction. This compound 
may then be converted to allyl 
chloride in either of two ways. U. S. 
Patent 1,477,047 claims 66 per cent 
conversion to allyl chloride by pass- 
ing the dichloride over calcium 
chloride at 350 deg. C. but ovr in- 
vestigations denied this possibility 
and uncovered other disadvantages. 

Attention was directed next to 


General view of the semi-commercial glycerine plant of the Shell Development Co., 
Emeryville, Calif. Here the last step in the manufacture of synthetic glycerine from 
petroleum is performed. The principal operations in the unique process, divided 
into three distinct steps, are shown in the flow sheet below 


Flow sheet prepared by Chem. & Met. editors. 


SYNTHETIC GLYCERINE FROM PROPYLENE. 
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straight pyrolysis of the dichloride 
(U. S. Patent No. 2,207,193 assigned 
to Shell Development Co.). Though 
satisfactory for making allyl chlo- 
ride, it has certain disadvantages 
and could not be considered a happy 
solution to the problem. 

Consequently, we next turned our 
attention to the direet chlorination 
of propylene to allyl chloride without 
an intermediate product. Ordinary 
chlorination results, of course, in ad- 
dition at the double bond with the 
formation of propylene dichloride as 
described above. But arising from 
similar work done in our laboratories 
on butylene, it was discovered that 
at elevated temperatures (500 deg. 
C.) ehlorination resulted in the direct 
attack of the methyl group with the 
consequent formation of allyl chlo- 
ride in yield of the order of 85 per 
cent. 

500°C. 
CH,—CH—CH, —» CH,—CH—CH,Cl 

This is the “hot chlorination” 
process mentioned above. It was de- 
seribed in detail by Groll and Hearne 
in 1939 (Ind. Eng, Chem., 31, 1930). 

Pilot Plant Work—Having a sue- 
cessful laboratory seale process for 
allyl chloride, the next problem econ- 
cerning this first step in the glycer- 
ine synthesis was pilot plant 
development. 

As finally worked out the 2,000 lb. 
per day pilot plant produces allyl 
chloride as shown in the upper part 
of the accompanying flow sheet. 

Control of chlorination reaction 
around 500 deg. C. is maintained by 
preheating the propylene to about 
400 deg. C., then introducing the 
chlorine into an efficient mixing jet. 
The heat of the reaction, which is 
almost instantaneous, is allowed to 
raise the temperature of the reactants 
to 500-530 deg. C. at which tempera- 


ture best yields of allyl chloride are 
obtained. 

This method of bringing the re- 
actants to the desired operating tem- 
perature has been entirely successful, 
much superior to mixing the re- 
actants cold and then heating, or to 
preheating both reactants separately 
and then mixing. The former pro- 
cedure leads to the formation, by 
chlorine addition, of much dichloro- 
propane, while the latter leads to un- 
controllable reactions accompanied by 
considerable carbon deposition and 
frequently inflammation. 

The actual reaction, initiated im- 
mediately after the mixing, takes 
place in a simple steel tube which 
is insulated sufficiently to allow the 
reaction temperature to rise to the 
desired level. 

Both the ease of temperature con- 
trol and the avoidance of over- 
chlorination of di- and trichlorides 
are benefited by feeding a large ex- 
cess of propylene over the theoretical 
amount required for reaction with 
the chlorine. Inereasing the propy- 
lene ratio from 3.0 to 5.0 led to an 
increase in allyl chloride formation 
from 66 per cent to about 80 per 
cent of theoretical. Also, within the 
range of this test the increase was 
linear. Limitations of the plant re- 
covery system prevented experimen- 
tation at higher ratios and cost of 
the recovery system leads to an eco- 
nomie compromise in the commercial 
plant. 

The type and efficiency of the mix- 
ing jet for propylene and chlorine 
also plays a large part in the forma- 
tion of higher chlorides. Satisfactory 
results were obtained with the type 
described by Chilton and Genereaux 
(Trans. A.I.Ch.E., 25, 102 (1930)). 
The time of residence in the reaction 
zone is not too eritical, provided suffi- 


cient time is allowed for completion 
of the reaction. 

We have experienced no diffieul- 
ties from corrosion at any point in 
the reactor equipment. No particular 
sare is taken to dry either chlorine 
or propylene; indeed, the latter is 
fed to the plant from a water-sealed 
gas holder. 

The vapors leaving the reactor con- 
sist of unchanged propylene, unsatu- 
rated monochlorides, unsaturated and 
saturated dichlorides together with 
small amounts of higher boiling chlor- 
inated hydrocarbons and HCl. These 
products are separated and recovered 
individually by suitable processes of 
extraction and rectification. The HCl 
may be recovered either anhydrous 
or as aqueous commercial acid. Sev- 
eral organie solvents are applicable 
for the absorption of the chloride 
vapors; we have used kerosene in 
our plant. 


Allyl Alcohol 


Second step in the synthesis of 
glveerine is the hydrolysis of allyl 
chloride to allyl alcohol. 

Actually we ean synthesize gly- 
cerine without going to allyl aleohol 
at all. As shown on the previously 
mentioned reaction chart there are 
at least two alternative routes. Allyl 
chloride may be further chlorinated 
to trichloropropane quite easily. Hy- 
drolysis of the trichloride to gly- 
cerine, however, proved a serious ob- 
stacle and this line of synthesis was 
abandoned. 

The second alternate process, di- 
rect chlorohydrination followed by 
hydrolysis, merited more serious con- 
sideration. Several workers have 
studied the chlorohydrination of allyl 
chloride, but insufficient data have 
existed to evaluate the process ac- 


Allyl chloride recovery unit (left) and automatically controlled hydrolyzing units for making Shell's allyl alcohol (right) 
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eurately. It obviously requires con- 
siderably different conditions from 
the chlorohydrination of allyl aleo- 
hol sinee the aleohol is water soluble 
and the chloride substantially insolu- 
ble. To keep undesirable byproducts 
at a minimum the reaction is best 
carried out in the aqueous phase. 
Also contact between unreacted ma- 
terial and gaseous chlorine is to be 
avoided because chlorine tends to dis- 
solve preferentially in the non- 
aqueous phase, again giving undesir- 
able byproducts. In view of these 
considerations, chlorine is best sup- 
plied by a solution of HOCI] and 
NaCl, formed by reacting chlorine 
gas with NaOH. Glycerine dichloro- 
hydrin is readily recovered by ex- 
traction followed by distillation. 
Yields of the order of 91 to 95 per 
cent were recorded. The dichloro- 
hydrin could then be hydrolyzed with 
eaustie soda or with part caustic 
soda and part lime (refer to reaction 
chart; not shown on flow sheet). 
These reactions are, after pro- 
longed pilot plant work, now con- 
sidered preferable to the synthesis 
via allyl aleohol. However, since 
allyl aleohol is an important product 
in its own right, the hydrolysis step 
was investigated in both alkaline and 
acid solutions with satisfactory re- 
sults (U. S. Patent 2,072,016). For 
the alkaline hydrolysis it was found 
that better results are secured when 
using carbonate than when using 
free sodium hydroxide, a result de- 
pendent primarily on the difference 
in pH of the two reagents. 
Carbonate is, however, somewhat 
inconvenient to use in practice be- 
eause very high pressures ean de- 
velop when the evolved CO, is not 
vented. If the CO, is vented, vola- 
tile material is earried off with it 
and the pH also rises. To obtain 
the convenience of NaOH and the 


high yields obtainable under con- 
trolled pH, recourse was had to 
charging the autoclave with water, 
allyl chloride and a small amount of 
sodium earbonate. The mixture was 
heated and stirred and the pH meas- 
ured constantly by means of sealed-in 
electrodes. As the reaction pro- 
gressed NaOH was forced into the 
autoclave at a rate sufficient to main- 
tain the pH at 8-11. In this way 
yields of 90 to 95 per cent were 
obtained. The accompanying table 
compares these results with those 
obtained by eatalytie hydrolysis, 
using cuprous chloride as a catalyst. 


Hydrolysis of Allyl Chloride 


Alkaline Acid 
Hydrolyzing Agent. . 12% NaxCO: 2.8% HCl, 
0.2% CurCle 
Temperature, deg. C . 150 80 
Yield, based on allyl 
chloride, per cent 
Allyl aleohol...... 94.7 85 
Diallyl ether... ... 1. 4 
Unreacted chloride 


Alcohol Pilot Plant As shown 
above once allyl chloride is secured, 
the preferred routes to glycerine are 
either hydrolysis to allyl aleohol fol- 
lowed by chlorohydrination and hy- 
drolysis, or direct chlorohydrination 
of the allyl chloride with subsequent 
hydrolysis. Both routes have been 
investigated on pilot plant scale. 

The first concern in making allyl 
aleohol was to make the process con- 
tinuous. After investigating several 
reaction schemes, the arrangement for 
alkaline hydrolysis shown in the see- 
ond part of the flow sheet was 
adopted. As the drawing shows, the 
hydrolyzer consists of a tubular ves- 
sel, the hot solution recirculating so 
that hydrolysis takes place at some- 
where near exit conditions. 

As is usually the case, the variables 
controlling this reaction are more or 
less inter-related. The most im- 
portant are temperature, concentra- 
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At left is the preheat furnace in the unit for high-temperature chlorination of propylene. Ally! chloride is the product 


tion and pH of the solution. The 
temperature was fixed rather arbi- 
trarily at 150 to 160 deg. C. This 
temperature is reached easily, gives 
a good reaction rate, and permits the 
use of moderate pressures (200 lb. 
per sq.in.). The question of con- 
centration is somewhat more compli- 
eated. The higher the concentration, 
the greater the loss to diallyl ether, 
as the following figures show: 


Composition of Products 
Normality Deg. C. Alcohol Ether Unreacted 


2.5 158 82.5 11.5 6.0 
1.25 157 87.5 7.6 4.9 
0.625 158 93.7 3.0 3.3 


Hence from this standpoint the 
most dilute solutions give the best 
yields, but this eventually is offset 
by the inereased difficulty in recovery 
from these solutions. Furthermore, 
concentration has another effeet on 
reaction velocity. The more dilute 
the solution, the faster the reaction, 
but of course less material is pro- 
duced per unit volume. However, 
when both factors are taken into ac- 
count, it is found that the maximum 
production rate per unit volume oc- 
curs at a concentration at about 
1.25N, ie., corresponding to 5 per 
eent NaOH as the hydrolyzing 
medium. 

Alkalinity has a fairly pronounced 
effect on the ratio of allyl aleohol 
to ether formed from allyl. chloride. 
Thus decreasing the alkalinity from 
sodium hydroxide to sodium biear- 
bonate causes a 30 per cent redue- 
tion in ether formation. Conse- 
quently, for highest eflicieney, this 
variable as well as concentration and 
temperature should be closely con- 
trolled. The absolute importance of 
this feature, however, is not great, 
since even with erude control the 
conversion to ether can be held to 
below 10 per cent. 

Representative data for the system 
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shown in the flow sheet are given in 
the accompanying table. The results 
compare favorably with small-scale 
experiments and by operating at 
lower concentration the yield can be 
improved easily. Nickel is the recom- 
mended material of construction, but 
eare should be taken that there are 
no overhead pockets in the system 
in which allyl chloride ean collect. 
If allyl chloride does collect, it im- 
mediately starts hydrolyzing, local 
acidity develops and corrosion ensues. 


Hydrolysis of Allyl Chloride 


1 2 

Temperature, deg. C. —e 155 
Allyl chioride rate, lb./hr.... 23.5 22.4 
Caustic rate, gal./hr... 28.0 27.3 
Caustic cent 

NaOH 5 5 
Time, hours 12.8 235 
Total allyl chloride fed, ib. 301.5 5,261.0 


Balance on allyl chloride, pe 
Allyl alcohol . 
Allyl ether. .. 8 
Unreacted . 
High boiling and loss... 1 


If anhydrous allyl aleohol is de- 
sired, the constant boiling mixture is 
dehydrated by azeotropie distillation 
using diallyl ether as the entraining 
agent. 


Glycerine 


The ease of allyl aleohol produe- 
tion established, attention was turned 
next to converting it to glycerine. 
Direct addition of chlorine to the 
anhydrous alcohol to give glycerine 
dichlorehydrin in good yield has 
never been very successful with other 
workers, and our attempts over a 
wide range of conditions brought no 
great additional hope. 

On the other hand, chlorohydrina- 
tion in aqueous solution proceeds 
readily. In the first run a simple 
procedure was employed in which 
chlorine was bubbled into the well- 
stirred aqueous alehol at 20-25 deg. C. 
until reaction was complete, the re- 
sulting solution neutralized and then 
hydrolyzed for 30 min. at 150 deg. C. 
with 3 per cent excess sodium bi- 
earbonate. The glycerine was then 
recovered by neutralizing the hy- 
drolysate, boiling down the solution, 
filtering out the salt (which was 
washed with isopropyl aleohol to 
recover any glycerine), and finally 
vacuum distilling the glycerine. Blank 
experiments starting with glycerine 
mono and dichlorohydrins gave 96 
per cent yield of glycerine by this 
procedure. 

A series of runs was made in this 
fashion in which the only variable 
was the concentration of the initial 
aqueous allyl aleohol. The yield in- 
creases in almost a straight line re- 
lation as the concentration of allyl 
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aleohol decreases until the highest 
yield, 92 per cent, is reached in the 
5 per cent solution. Incidentally, at 
this concentration the product of 
chlorohydrination is nearly all gly- 
cerine monochlorohydrin, with very 
little dichlorohydrin. 


CONTINUOUS OPERATION 


While this procedure was simple, 
it was not too well adapted to large- 
scale continuous operation. One of 
the difficulties to be anticipated here 
was the problem of heat removal, 
since the reaction is highly exother- 
mic. This matter was satisfactorily 
solved by use of a tower reactor, with 
recirculation of part of the product 
through a cooler. In operation the 
tower was kept filled with a gaseous 
chlorine as the continuous phase, 
while the aqueous solution descended 
over the packing. This arrangement 
functioned quite smoothly, and the 
temperature could be maintained 
easily at 15 deg. C. In this way, 
typical results were :— 

Concentration of allyl alcohol in feed. 4.4% 


Volume product recycled per volume 


Temperature............. . 14 deg. C. 
Balance of products on allyl alcohol 
3.5 
Total accounted for.............. 98.5 


It still remained to make the hy- 
drolysis to glycerine a continuous 
process. This was accomplished by 
simultaneously feeding the unneu- 
tralized chlorohydrin solution and an 
aqueous alkali containing 10 per cent 
NaOH and 1 per cent Na.CO, to a 
small stirred autoclave that was kept 
liquid full. Product was withdrawn 
at the same rate as the feed, passed 
through an unstirred, heated vessel 
to complete the reaction, and then 
removed from the system. The main- 
tenance of accurate alkalinity condi- 
tions, times of contact, and tempera- 
ture, are important here. 

Under suitably chosen conditions, 
typical balance on allyl aleohol is: 
unreacted 2 per cent, glyerine 89.5 
per cent, heavy ends 4.5, and total 
accounted for 96.0 per cent. Devia- 
tions from optimum operating condi- 
tions lead to loss of yield due to by- 
product formation, and loss of qual- 
ity due to greater diffieulty of purifi- 
cation. 


PURIFICATION 


It is not sufficient, however, merely 
to prepare glycerine; it is also essen- 
tial that the glycerine produced 
satisfy the most stringent commer- 
cial specifications for this product. 
The minimum acceptable specifica- 
tions are those of the U. S. Pharma- 


copeia. In the early part of our work 
we produced some rather remarkable 
glycerines. They came in a wide 


variety of colors—yellow, brown, 
green, red—and odors—burned, cara- 
mel, pineapple, gingerbread, and even 
some hitherto undescribed and inde- 
seribable smells. Fortunately, we 
have lost the seeret of making these 
compounds and now produce, what 
is to all intents and purposes, the 
simple chemical entity 1,2,3-trihy- 
droxypropane. Working out the de- 
tails of the purification process was 
a rather tedious job, for a whole 
week elapsed from the start of 
the chlorohydrination step to the 
isolation of finished glycerine. How- 
ever, as a result of continued ex- 
perience and methodical elimination 
of all unfavorable conditions a pro- 
cedure was developed which has been 
entirely satisfactory. 

The glycerine hydrolysate is con- 
centrated in much the same way as 
soap glycerine lyes, and then vacuum 
distilled. This leads to a erude gly- 
cerine which does not yet meet com- 
mercial specifications. However, by 
making appropriate cuts during the 
distillation, extracting with a solvent 
such as xylene (U. S. Patent 2,154,- 
930), and redistilling, a glycerine is 
secured which meets all commercial 
specifications. 


90 PER CENT YIELD 
The ultimate overall yield of fin- 
ished glycerine from allyl alcohol 
or allyl chloride is about 90 per cent, 
while a typical glycerine analyzed as 
follows: 


Color (Pt-Co)....... 0-5 (practically 0) 
0.00 (2) % 

Acids and esters... .. 0.0002 (6) equiv./100 gm. 
Density 20/4........ 1.2611 


Readily carbonizable 
substances (U.S.P.) Straw color (passes) 
Sweet 
Not detectable 
Material of this quality, so far as 
we have been able to ascertain, meets 
all commercial specifications and is 
equal to or better than any glycerine 
offered in the market. 


Glycerine Pilot Plant —We regret 
that at the present writing the details 
of pilot plant operation for this last 
step in the glycerine synthesis cannot 
be disclosed. This decision was forced 
upon us by the fact that so much of 
the economic operation of an economic 
glycerine process depends on precise 
engineering and operational techniques, 
disclosure of which at this time would 
be contrary to the national interest. 
We hope that this last step may be 
discussed in greater detail at some 
future more opportune time. 


[In presenting this paper, high trib- 
ute was paid by Dr. Williams to his 
associates in this work—particularly 
to: T. W. Evans, G. H. Van de Griendt, 
W. Engs, W. E. Vaughan, R. W. Millar 
and L. 
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Role of Chamber Sulphuric Acid 
In Manufacture of Munitions 


ANDREW M. FAIRLIE Consulting Chemical Engineer, Atlanta, Ga. 


Chem. & Met. INTERPRETATION 


Chamber process sulphuric acid is too weak for use in manufacture 
of munitions without concentration. Therefore, if sufficient contact 
acid is available, chamber acid is not likely to be used for this pur- 
pose. A simple means of employing the output of chamber plants 
and at the same time enormously increasing the capacity for strong 
acid made in contact plants is to use chamber acid instead of water 
as make-up for contact plant absorption acid.—Editors. 


ULPHURIC ACID made by the 
S chamber process usually 
produced and marketed as 60 deg. 
Bé. acid, containing 77.67 per cent 
of H,SO, At brimstone burning 
plants, acid up to 62 deg. Bé., con- 
taining 81.30 per cent H.SO,, can 
be produced by means of the usual 
chamber plant equipment. How can 
these grades of acid be used in the 
manufacture of munitions, which 
require acid of much higher con- 
centration for their production? 

During the first World War cham- 
ber plant acid in large quantities 
was concentrated to 66 deg. Bé. and 
even to 97 per cent H,SO, by means 
of heat concentrators, fired with 
coke, coal, oil or gas. The same 
procedure can be employed today. 
However, the modern steam-heated, 
vacuum-type concentrators are much 
more economical. In certain cases, 
where a chamber plant is reasonably 
close to a contact plant, the best 
way to concentrate the product of 
the former to 66 deg. Bé. or higher 
strengths is to fortify it with the 
product of the latter. 

The product of a contact process 
plant is primarily sulphur trioxide, 
a gas, which is transformed into 
sulphurie acid by the subsequent 
step of combining the sulphur tri- 
oxide with water. This combination 
is usually effected in an _ indirect 
manner, namely, by absorbing the 
sulphur trioxide in concentrated sul- 
phurie acid containing approxi- 


ing efficiently the absorption of 
sulphur trioxide by recireulation of 
the same body of acid, the 100 per 
cent acid must be diluted. This 
dilution may be performed with 
water, or with relatively dilute sul- 
phurie acid. 

Practically all contact plants pro- 
duce, in addition to the main product 
of highly concentrated sulphuric 
acid or oleum, more or less rela- 
tively dilute sulphuric acid as a 
byproduct. At brimstone-burning 
plants this byproduct acid is ob- 
tained from the air drying or gas 
drying towers, which are fed usually 
with 66 deg. Bé. acid, the latter be- 
coming more or less diluted by the 
absorption of moisture from the air 
or gas to be dried. At ore-burning 
plants, the relatively weak byprod- 
uct may be derived from flue drain- 
ings, gas drying towers, Cottrell mist 
precipitators, gas filters, ete. What- 
ever the source, it is customary, at 
contact plants, to utilize all such 
weak acid, if sufficiently pure, for 
diluting the 100 per cent acid to the 
desired absorption strength of ap- 
proximately 98 per cent H,SO,. Be- 
cause of the practice of cleaning ore 
gas by washing it with water or 
very dilute acid for the removal of 
impurities which are not present in 
brimstone gas, it is natural that the 


ore-burning plant should produce 
much more dilute acid than the 
brimstone-burning plant, where the 
burner gas can avoid water satura- 
tion at the low temperature that 
would result from a water wash. 

At ore-burning contact plants it 
often happens that enough clean 
dilute acid is produced in the plant 
itself to completely satisfy the 
plant’s own demand for weak acid 
for diluting purposes. On the other 
hand, at brimstone-burning plants, 
the production of weak acid is usually 
insufficient for diluting all of the 
100 per cent product, and then it 
becomes necessary to supply the 
deficiency, either by adding water 
to the 100 per cent acid, or by add- 
ing relatively dilute sulphuric acid 
obtained from some _ extraneous 
souree. 

The latter is the more economical 
of the two courses of procedure. 
And the usual extraneous source of 
acid for diluting purposes is a 
neighboring chamber plant, where 
60 deg. Bé. acid, or sometimes 62 
deg. Bé. can be secured. By using 
60 or 62 deg. Bé. chamber acid for 
diluting purposes, instead of water, 
the daily output of the contact plant, 
in tons of 66 deg. Bé. or 98 per cent 
acid, can be enormously increased. 
The stronger the diluting acid, the 
greater will be the daily output of 
the contact plant in tons of highly 
concentrated acid. On the other 
hand, the greater the introduction 
of unnecessary water into the prod- 
uct of the contact plant (as by care- 
lessly permitting rain or washings 
to get into tanks, acid lines or other 
equipment, the smaller will be the 
quantity of diluting acid that can 
be used, and henee, the smaller will 
be the daily output. 

The accompanying table illustrates 
for a contact plant producing 108 
tons of sulphur trioxide daily, the 
extent to which the daily ‘output of 
strong acid can be inereased by 
diluting with sulphuric acid instead 
of with water. The tabulation is 
based on a water condensation within 
the plant of 110 lb. of H,O, per ton 
of SO, produced. 


Daily Output of Strong Acid for a Contact Plant Making 108 Tons of Sulphur Trioxide 
per Day, Using Various Strengths of Diluting Acid 


Per Cent Increase 
mately 98 per cent H,SO,. Daily Acid Output as Over Water Dilution 
The absorption of only a small Diluting Medium Per Cent SO; =e ~— 
proportion of sulphur trioxide in 98 Contained 98 Per onlate Bé., ey yy 4 | 
per cent sulphurie acid serves to Tons Tons Cent Bé. 
bring the concentration of the acid : < = 
to, say, 100 per cent, and in order 5 deg. Bé. acid........... 50.76 172 198 27.4 39.4 | 
to restore the concentration to 98 60 deg. Bé. acid........... 63.40 215 - 59.2 Ay 
: ; 2 i 7 3: 75.5 35. 
per cent for the purpose of continu- 4¢8- 
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Applying Water Pumping Equipment 
To Process Pumping Problems 


GRAHAM = MONTGOMERY Associate Editor, Food Industries, New York, N. Y. 


Chem. & Met. INTERPRETATION 


This is the third and last of a group of articles dealing with water 
for process industry use and with pumping. The earlier articles, in 
September and October, dealt with water supply problems, particu- 
larly as relates to quality and quantity of available supplies; and 
to the newer types of pumping equipment that have been developed 
to raise water economically from the low levels now often encoun- 
tered. The present article shows how the newer centrifugal types 
are being used today in equipping pumping installations other than 
for water. As the author points out, improvements are such that 
it is no longer safe to assume that a new installation need only 


duplicate an existing one.—Editors. 


XPERIENCE in water supply 

pumping brought about the de- 
velopment of efficient, low cost equip- 
ment. As was demonstrated in the 
two preceding articles in this series 
(see Chem. & Met., p. 622, Sept. 
1940 and p. 680, Oct. 1940), this 
equipment is adequate to solve dif- 
fieult and unusual industrial water 
supply problems, as well as those 
more generally encountered. Also, 
having won its spurs in water supply 
the same equipment, with perhaps 
slight modifieation, has reeent 
years been found useful in overecom- 
ing difficulties and saving pumping 
costs in other process industry pump- 
ing problems. 

Characteristics of these modern 
pump designs that cause them to find 
acceptance for process pumping work 
are good performance under varying 
requirements, low cost of mainte- 
nance, self-priming operation, small 
space requirements, and suitability 
for installation in locations where in- 
terference with plant working space 
is avoided, 

An example of the deep well tur- 
bine pump employed for handling 
liquids other than water occurs in the 
pumping of natural brines. This 
method of pumping brine wells is 
used by many chemical companies 
and salt producing concerns. 

For instance, an especially ecompli- 


eated application is used at the plant 
of Westvaco Chlorine Products Co. 
Here natural brines are pumped from 
a depth of 700 ft., from 18 wells. 
These wells are equipped with deep 
well turbine pumps delivering from 
25 to 90 gal. per minute. The depth 
of these wells requires the use of 
special steels in shafting and other 
pump parts. A further complication 
arises in that the wells give off natu- 
ral gas mixed with the brine. 


AVOIDING GAS BINDING 


To overcome trouble from the gas, 
each pump is equipped with electric 
controls which eut it out of service 
when the impeller becomes pocketed 
with gas. <A time delay relay then 
holds the unit out of service until 
the pump ean completely reverse it- 
self. This requires about 15 minutes, 
after which the unit is automatically 
eut back into service. 

Another type of brine well appli- 
eation that is less diffieult oceurs in 
wells where hot water is introduced 
into shafts drilled into salt deposits 
in order to melt the salt so that it 
ean be brought to the surface. In 
these wells, the head is relatively less 
because the column of fresh water in- 
troduced into the well holds the satu- 
rated brine high up in the well. 

Inside the plant, deep well turbine 
pumps in short settings, or other 


types of vertical pumps, can often be 
used to advantage in work that was 
formerly always done with horizontal 
pumps. Such applications are, in 
general, similar to that in the accom- 
panying sketch, Fig. 1. The suction 
and discharge lines are on the same 
level, the pump forming one leg of a 
U-bend. This keeps the pump 
always primed and free from air 
pocketing, enabling it to handle 
liquids carrying small amounts of 
air or gas without seriously affecting 
pump operation. 

In Fig. 1, the pump is shown in- 
stalled in a dry pit, beneath the 
level of the plant floor. Such a 
setting is suitable for many instal- 
lations, and is necessary where the 
suction and discharge lines must be 
installed at or near floor level. 
However, in many eases the piping 
ean be installed at or near the ceil- 
ing. This has the advantage of 
keeping the floor clear of pipelines. 
When this is done, the pump ean be 
installed along a wall, out of the 
way, and driven from a_ vertical 
motor placed above, or by belt, 
from a motor placed in some other 
convenient location. 

Vertical pumps installed in this 
manner can be used for handling 
any liquid that can be pumped 
with a centrifugal pump. For pump- 
ing water or oil around the plant, 
boosting to high level tanks, or serv- 
ing processing equipment, this gen- 
eral type of vertical pump installa- 
tion is coming more and more into 
use, especially where high pressure, 
steady flow and freedom from suc- 
tion troubles are desired. Among 
the useful applications of vertical 
pumps is that as a standby pump 
for fire protection service. 

A special ease of the application 
of the vertical turbine pump is found 
in the use of such a pump as a 
portable transfer pump. An exam- 
ple is the case where a multi-stage 
deep well turbine pump in a elose- 
coupled mounting is installed on a 
tripod frame provided with easters 


e DECEMBER 1940 e¢ CHEMICAL & METALLURGICAL ENGINEERING 


4 
| 
* 
Ay 
! 
840 


so that it ean be readily moved 
from place to place. It is equipped 
with quick-diseonnect hose fittings, 
so that it needs no permanent piping. 
While this type of pump was pri- 
marily developed for the transfer of 
liquids from one ear, tank or barge 
to another, it can be used for many 
other purposes such as pressuring 
filters, circulating liquids, supplying 
cooling liquids to coils, and for 
tank agitation. 

Advantages of such a pump are 
its small space requirements, mobil- 
ity, freedom from priming and air 
pocketing difficulties, and the pos- 
tion of the motor, high up and safe 
from splashing. 


MIXING APPLICATIONS 
An application of the low-lift 
propeller or mixed-flow type of 
vertical pump is indicated in Fig. 2. 
This shows a group of propeller 


pumps used for circulation in a 
sugar carbonator installation. Here 


the motors are mounted above the 
carbonation tanks, out of the way, 
and drive the pumps through ex- 
tended vertica! shafts that pass di- 
rectly down through the center of 
the carbonators. The pumps are set 
directly upon the cireulating main 
below the tanks. A gate valve in 
the suction connection permits regu- 
lation of the tlow. 

Pump installations of this sort 
ean be used for other purposes be- 
sides circulation of liquids. For ex- 
ample, for  paint-mixing tanks. 


When agitation is required, the pump 
shaft may be left uncovered and 
agitator blades can be fasteneed di- 
rectly to it. Such an installation 
ean be used to empty the tanks by 
reversing the direction of rotation of 
the impeller. 


SPACE SAVING 


Before passing from a consider- 
ation of the industrial utility of the 
vertical pumps originally designed 
for water service, it is worthwhile to 
stress again the space saving feature 
of this equipment in water service. 
Because these pumps are mounted in 
a vertical position, with the motor 
either directly above or directly be- 
low the pump the floor space require- 
ment is held to a minimum. And 
when the submersible type of motor 
is used, the water supply can be 
located beneath an aisle, driveway or 
street, with no sacrifice of working 
space at all. This advantage has 
become particularly important with 
the extended use of air conditioning 
systems, which often require an in- 
dependent supply of cool well water 
for cooling purposes, to lessen the 
refrigerating load, to avoid the in- 
stallation of expensive cooling towers 
or spray ponds, or because the rela- 
tively large air conditioning water 
requirement cannot be filled from 
other sources of water supply. 

One of the industries which makes 
good use of vertical pumps is the 
pulp and paper industry. In addi- 
tion to using this equipment for sup- 


Fig. 1, Left—Vertical, close-coupled Pomona turbine pump installed in a dry pit 
for pressure boosting on water supply or handling of process liquids 


Fig. 2, Right—Propeller type Pomona vertical pumps installed for circulating 
contents of a line of sugar carbonating tanks 
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plying the large quantities of water 
required in pulp and paper manu- 
facture, vertical pumps are also used 
for such process work as the han- 
dling of paper machine stock. For 
instance, Beckett Paper Co., Hamil- 
ton, Ohio, uses vertical pumps for 
this purpose, as shown in Fig. 3. 
This is one of several pumps that 
handle stock ranging from 0.5 to 
0.6 fiber content. This material has 
a tendency to come through the 
pump in long shreds, which eventu- 
ally ball up and tend to clog the 
pump impeller. The diffieulty has 


been overcome through the use of 


two-port totally inelosed impellers 
with very wide openings. With 
this design, impeller clogging is 


avoided. 

Another process industry where 
vertical pumps are finding consider- 
able application for process liquid 
handling is the petroleum industry. 
For quick unloading of erude oil or 
fuel oil from tankers to barges or 
shore, deep well turbine pumps are 
being installed directly on the boats, 
with the motors above decks and the 
pumps submerged in the oil com- 
partments of the tanker’s hold. This 
has proved to be an economical and 
safe unloading method. 


SUBMERGED MOTORS 


In refinery operation and also in 
handling such refinery products as 
gasoline and butane, the vertical 
pump is finding wide application. 
For use where the service is haz- 
ardous, some pump designers have 
brought out special pumps, in which 
the motor is submerged in an isola- 
ing liquid, so that fire or explosion 
hazard is minimized. 

In pumps of this type the motor, 
below the pump, and the pump it- 
self are inserted in a heavy eylindri- 
eal barrel and suspended from the 
flanged barrel cover. (A _ cross-see- 
tional drawing of this pump ap- 
peared on p. 491 of our August 1940 
issue.—Editor.) The motor runs in 
oil and a mercury seal prevents the 
pumped liquid from entering the 
motor. The lower part of the barrel, 
surrounding the submersible motor, 
is filled with an isolating liquid that 
is immiscible with the liquid being 
pumped. This prevents the possibil- 
ity of the motor igniting any flam- 
mable liquid that the pump handles. 
The liquid enters a suction nozzle at 
the top of the barrel and floats on the 
isolating liquid. Pump discharge is 
through the top of the barrel. 

An example of the use of such a 
pump is found at the plant of the 
Union Oil Co. at Wilmington, Calif., 
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Fig. 3, Left—This Sterling vertical pump is one of several handling paper stock in the mill of the Beckett Paper Co. 
Fig. 4, Right—These Byron Jackson “stuffingboxless” vertical pumps handle butane against a 692 ft. head for Union Oil Co. 


as shown in Fig. 4. Here two 
“stuffingboxless”’ pumps with sub- 
merged 10-hp. motors deliver butane 
at 85 to 125 deg. F. against a head 
of 692 ft. Each pump has a capac- 
ity of 73 gal. per minute. 

The same type of pump is used 
for handling gasoline. For exam- 
ple, a “stuffingboxless” vertical tur- 
bine pump in the Drunright, Okla., 
plant of Tidewater Oil takes gaso- 
line from a storage tank and deliv- 
ers 1,000 gal. per minute against 58 
ft. head at 60 deg. F. Its motor 
is of 15 hp. Beeause of the low 
head, only one bow! and one impeller 
are required in this turbine pump. 


HIGH PRESSURE VERTICALS 


Another class of special vertical 
pump is the vertical multi-stage vo- 
lute type. These pumps vary in 
number of stages from 5 to over 
50, depending upon the. pressure 
desired. Hydraulic balance is built 
in by having part of the stages 
pumping in one direction, while the 
remainder pump in the opposite 
direction, as shown in Fig. 5. 

Pumps of this type have been 
built for heads of over 10,000 ft. 
and for pressures of around 3,000 
lb. per sq.in. In oil refinery work 
such pumps have been used for han- 
dling oil at temperatures up to 900 
deg. F. and pressures up to 2,800 
lb. per sq.in. Capacities range up to 
250 gal. per minute, power require- 
ments to 250 hp. 

One use for this type of pump, 
where its relatively small space re- 
quirement is of importance, is in 
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central hydraulic systems for the 
operation of presses, such as are 
used in many types of processing 
plants. Such plants often obtain 
the required pressure from recipro- 
eating pumps. When this is done, 
surge tanks and accumulators are 
necessary. These are not needed 
with the centrifugal type of pump, 
which therefore effects a great space 
saving. In Fig. 6 is shown one of a 
pair of these pumps, which pressure 
78 presses making phonograph rec- 
ords in the Radio Corp.’s Indiana- 


polis plant. These are 23-stage vert- 
ical volute centrifugals, each capable 
of delivering 120 gal. per minute 
at 1,800 lb. per sq.in. and each 
powered with a 200 hp. motor. Ad- 
vantages of this type of installation 
are: (a) no shock at shut-off; (b) 
shut-off pressure only 5 to 20 per 
cent higher than normal working 
pressure; (c) greatly increased ea- 
pacity at reduced pressure, during 
the filling eyele of the presses; and 
(d) reduced, rather than increased, 
horsepower requirements when pres- 


Fig. 5, Left—Byron Jackson “Hydropress” vertical pumps are extending field of 
centrifugals to very high pressure work, such cs in hydraulic pressing 


Fig. 6, Right—One of two “Hydropress” pumps used by RCA to power 78 presses 


To vertical mofor — 
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sures are increased. The unit shown 
in the picture has a shut-off pressure 
of 1,900 lb. per sq.in., and will de- 
liver slightly more than 200 gal. per 
minute at 1,250 lb. per sq.in. 

Although major attention has been 
devoted to vertical centrifugal pumps 
in this series of articles, it must not 
be assumed that progress in recent 
years has been confined solely to 
the vertical designs. It is indeed true 
that great advances have also been 
made in the design and application 
of horizontal centrifugal pumps, ro- 
tary pumps and reciprocating pumps. 

However, the purpose here has 
been to show some of the progress 
made in the design and application 
of water supply pumps, and in the 
adaptation of such pumps to process 
pumping problems. It is these verti- 
eal centrifugals, originally designed 
for water supply, that are least 
known in the process industries and 
offer, in general, the most ready 
opportunities for improved economy 
in process industry pumping. This 
is true not only because of the ad- 
vanees made in vertical pump design, 
but also because the possibilities of 
other types of pumps are better 
known in the chemical engineering 
field. 


OTHER PUMPS 


To make the story complete brief 
mention will be made of a few types 
of pumps other than the vertical, 
that fit into this picture of improved 
pumping economy. 

One distinct advance made in re- 
cent years is the development by 
almost all pump makers of lines of 
small, standard centrifugal pumps in 
which the motor and pump are built 
together as a unit, often with the 
motor mounted directly on the pump 
easing or vice versa. With such 
pumping units, the assembly ean be 
mounted in any convenient position, 
with the shaft horizontal, vertical 
or at an angle. This is a great help 
in making installations in crowded 
loeations or directly on the equip- 
mevt served by the pump. 

Where positive delivery in exact 
quantities is in demand for process 
work, the rotary pump continues to 
give excellent service. A notable 
example of this is found in rayon 
manufacture where, to a considerable 
extent, rotary pumps of the gear 
type are used for positive delivery 
to the spinerets. Another type of 
use for the rotary pump is in propor- 
tioning, where exact quantities of 
two or more liquids must be delivered 
to fulfill the requirements of a 
formula or make an exact blend. An 


example of this latter type is shown 
in Fig. 7, which pictures seven 
rotary pumps in the lubricating oil 
blending plant of White Eagle Oil 
Co., at St. Paul. 


HORIZONTAL CENTRIFUGALS 


Finally, it must be emphasized 
again that the great improvements 
in vertical centrifugal pumps have 
in no way detracted from the use- 
fulness of the horizontal centrifugal 
pump. For instance, Fig. 8 shows 
part of an installation of six hori- 
zontal centrifugal pumps of single 
suction volute type, driven by 125 
hp. splashproof motors. These are 
non-clogging and acid-resisting, and 
are used for circulation purposes on 
a digester installation at Soundview 
Pulp Co., Everett, Wash. The 
motors are spring-mounted, to allow 
for expansion of piping and for vi- 
bration incidental to cooking opera- 
tions in the digesters. This is an 
example of the type of installation 
in which the horizontal centrifugal 


Fig. 7—These Fairbanks-Morse rotary pumps are used in the lubricating oil 
blending plant of the White Eagle Oil Co. 

Fig. 8—Horizontal, single-suction, volute centrifugal pumps of Fairbanks-Morse 
design, providing circulation for digesters of Soundview Pulp Co. 
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pump is best and most economical. 

In any case, the inference from the 
pump installations discussed in this 
and the preceding article is clear. 
The chemical engineer should not 
simply order a pump just like one 
he formerly used, when need for 
new pumping equipment arises. 
Rather, he should consult with engi- 
neers who are pump experts, so that 
full advantage can be taken of recent 
progress in pump design. 

Acknowledgment is made by the 
author to the following pump manu- 
facturers for illustrative material and 
information used in these articles: 
Pomona Pump Co., Pomona, Calif.; 
Byron Jackson Co., Los Angeles, 
Calif.; Sterling Pump Co., Hamilton, 
Ohio; Worthington Pump & Ma- 
chinery Corp., Harrison, N. J.; Fair- 
banks, Morse & Co., Chicago, LL; 
Peerless Pump Co., Los Angeles, 
Calif.; Bingham Pump Co., Port- 
land, Ore.; American-Marsh Pumps, 
Ine., Battle Creek, Mich.; and The 
Deming Co., Salem, Ohio. 
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A IN THE PAST, many develop- 
ments of interest to chemical, 
as well as to mechanical, engineers 
were displayed at the Exposition of 
Power and Mechanical Engineering, 
held in New York. The current Power 
Show, the fourteenth of the series, 
occupied the attention of many engi- 
neers during the week of December 2. 
The report which follows attempts to 
single out from the many showing 
those developed in the period since the 
last Show, two years ago, which are 
likely to be of greatest interest to 
readers of Chem. & Met. 


INSTRUMENTS 


Developments among industrial in- 
strument manufacturers were not as 
numerous as in some previous years. 
Bailey Meter Co., of Cleveland, is now 
equipping its meters with a fluorescent 
lighting unit within the case, for the 
illumination of the chart. This fea- 
ture may be obtained as an extra on 
most instruments of the company’s 
line, and is standard on the com- 
pany’s draft gages. 

The Bristol Co., Waterbury, Conn., 
exhibited its new Free Vane Preset 
controller, designed particularly to 
avoid overshooting on batch feeding 
processes. This instrument is of the 
pneumatic type, designed to operate as 
a throttling controller while the batch 
is coming up to temperature. As the 
temperature approaches the control 
point, however, a time delay feature 
comes into operation which converts 
the controller, in effect, into an off- 
and-on instrument, permitting the 
mechanism to “wait and see” what the 
effect of each correction is before 
another correction is made. The de- 
lay effect is adjustable to fit the proc- 
ess. This company also showed its 
new electronic pyrometer, an indicat- 
ing type employing a new sealed elec- 
tronic relay. Actuation of the relay 
is obtained through a capacity effect 
between the pointer of the millivolt- 
meter indicator and an adjustable 
control pointer. 

Among the new instruments shown 
by Brown Instrument Co., Philadel- 
phia, is a new pneumatic transmitter 
said to obtain especially high accuracy 
through the use of matched bellows in 
the transmitter and receiving instru- 
ments. A novel feature of the design 
makes a pressure of 3 lb. in the air 
system equivalent to zero on the scale 
so that air failure will cause the re- 
ceiver to indicate below zero, thus 
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calling attention to the failure. This 
company has speeded up the integrator 
used with its flowmeters about four 
times and has added a new zero ad- 
justment at the receiver. 

Exhibited for the first time at the 
Power Show was the interchangeable 
orifice fitting made by Daniel Orifice 
Fitting Co., Los Angeles, Calif. This 
fitting permits removing and ex- 
changing an orifice while the line is 
in service. The orifice is held in a 
special holder fitted with a rack so 
that it may be raised past a valve by 
a pinion operated by a hand crank. 

A new instrument which is the elec- 
trical equivalent of modern pneumatic 
controllers having reset and throttling 
range adjustments, was presented by 
Leeds & Northrup Co., Philadelphia. 
The new Micromax electric control 
comprises three parts, a control in- 
strument, a control unit and a valve- 
drive mechanism. The instrument is 
a standard Micromax and to this is 
connected the new control unit which 
is equipped with the throttling range 
and reset adjusting switches. 

In addition to having redesigned the 
eases of all of its industrial instru- 
ments, the Mason-Neilan Regulator 
Co., Boston, has designed several new 
types of diaphragm control valves, 
which were shown. One, called the 
Freeflow valve, is a large angle type 
with a specially designed plunger-type 
plug and a venturi-like seat. The di- 
rection of flow is through the side 
connection, around the plunger and 
out through the venturi. Another 
novel construction is a butterfly valve 
actuated by a diaphragm top in which 
motion of the diaphragm trans- 
mitted to the butterfly by means of a 
cam cut in the valve stem, which 
causes rotation of the stem with move- 
ment of the diaphragm. 

An interesting flame control system 
employing a radiation-sensitive instru- 
ment known as the Visaflane, was 
shown by the Mercoid Corp., Chicago. 
This device incorporates in one sealed 
unit an ambient-temperature-com- 
pensated bimetallic radiation-sensitive 
element and a mercury switch. Light 
from the flame is concentrated by a 
reflector on the sensitive element. 
Flame failure causes the instrument to 
open the mercury switch and shut 
down the burner. 

A novel phototester exhibited by the 
National Aluminate Corp., Chicago, 
was developed as a convenient means 
of making water analyses. The unit 
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determines quantitatively calcium, 
magnesium, phosphate, silica, alumina, 
sulphate, iron, oxygen, pH, and or- 
ganic inhibitors by judging color in- 
tensity with a photocell. 

Several new electronic devices were 
shown by Photoswitch, Inc., Cam- 
bridge, Mass., a new exhibitor at the 
Power Show. A liquid lever controller 
consisted of two capacity probes—one 
at the desired high level and one at 
the desired low level. A potential is 
applied to these probes and their 
capacities vary when the space be- 
tween them is filled with liquid in- 
stead of air, thus actuating an elec- 
trical circuit controlling a pump. A 
photo-electric smoke indicator for com- 
bustion control was another unit on 
display. Another interesting develop- 
ment of this company is a high-speed 
photoelectric counter, capable of count- 
ing up to 120 counts per second. This 
device is completely electronic. 

Among the several recent develop- 
ments of Republic Flowmeters Co., 
Chicago, Ill., was a new type draft 
gage, designed for compact multiple 
mounting on panels. The new instru- 
ment employs a diaphragm measuring 
element with a pointer moving on a 
curved illuminated scale. Individual 
units are readily removed. 

An improved automatic coal scale, 
used also for other lump and granular 
materials, was shown by Richardson 
Seale Co., Clifton, N. J. The new 
scale comprises a rubber feed belt dis- 
charging on to a weigh hopper. When 
the hopper receives a predetermined 
weight, the feeder stops, the hopper 
opens and discharges and the weight is 
registered. 

New instruments exhibited by Tay- 
lor Instrument Cos., Rochester, N. Y., 
included a new remote transmitter 
operating on the pneumatic principle 
and the company’s new Flex-O-Timer. 
This device has a shaft carrying a 
revolving drum on which are a number 
of circumferential undercut grooves, 
in which are adjustable pins locked in 
place by a screw. These pins actuate 
either air valves or electric switches 
as desired at set points in a cycle. 

Employing the same “radio” prin- 
ciple as its earlier developed instru- 
ments, Wheelco Instruments Co., Chi- 
cago, Ill., has designed a new remote 
controller which was shown operating 
a liquid level control. This instru- 
ment consists of an electronic tube, a 
transformer, a relay and associated 
parts, mounted in a dustproof case 


e DECEMBER 1940 e CHEMICAL & METALLURGICAL ENGINEERING 


Lis 
4 * 

\ 
| 
ae | 
~ 
{ 
— 


with a signal light to show when shut- 
off or eontrol action occurs. This 
assembly is used with a number of 


types of pick-up for the control of 
various functions. 


Several new pumps were exhibited. 
Among these was the Electrifugal 
pump made by Allis-Chalmers Mfg. 
Co., Milwaukee. This new close- 
coupled pump and motor combination 
is a development of earlier designs, 
employing a motor especially devel- 
oped for the service. The new design 
has greatly increased the mechanical 
strength and reduced the number of 
parts, according to the makir. Stand- 
ard units are equipped with splash- 
proof motors while dust-proof and ex- 
plosion-proof motors can be had. 

A variable capacity pump, for boiler 
feeding, process use and the powering 
of hydraulic pressing operations, was 
exhibited by Aldrich Pump Co., Allen- 
town, Pa. This pump is a variable- 
stroke, vertical, triplex type with a 
novel stroke-varying feature. The pis- 
tons are reciprocated by means of 
oscillating links driven by connecting 
rods. One end of each oscillating link 
is constrained to travel along a fixed 
are path, but this path may be tilted, 
manually or automatically, so as to 
cause the other end of the link to 
reciprocate as desired. 

The Packless centrifugal pump re- 
cently developed by the Allen-Sher- 
man-Hoff Co., Philadelphia, was shown 
in its latest modification. This pump, 
a centrifugal lined with rubber or 
neoprene, is of the horizontal-impeller 
type with vertical shaft. The suction 
chamber seals the intake, hence pack- 
ing is not needed. 

A pump having interesting possibili- 
ties, not only for boiler feeding, but 
also for high pressure chemical opera- 
tions was exhibited by the J. S. Coffin, 
Jr., Co., Englewood, N. J. This pump, 
originally developed for locomotive 
boiler feed service, is a high-speed, 
direct-turbine-driven centrifugal, cap- 
able of producing extremely high pres- 
sures in a single stage. 

An oil pressure unit shown by Dur- 
ametallic Corp., Newark, N. J., is de- 
signed to circulate lubricating oil at a 
uniform pressure and has found appli- 
cations principally in the petroleum 
industry. A pump supplies oil from 
a water-cooled tank through a filter. 
The tank is equipped with a pressure 
regulating valve on the return line to 
assure uniform pressure. 

A new proportioning pump, Type R, 
developed by Hills-McCanna Co., Chi- 
cago, Ill., was exhibited. The actuat- 
ing mechanism consists of a balanced 
walking beam type rocker arm which 
operates a reciprocating pump plunger. 

Nash Engineering Co., South Nor- 
walk, Conn., exhibited its recently de- 
veloped standard type Nash-Corning 
glass centrifugal pump, together with 
a new small glass centrifugal of 40- 
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50 g.p.m. capacity. These new pumps 
employ Pyrex glass casings and im- 
pellers, a special Pyrex and composi- 
tion rotating seal, and a metal armor- 
ing or inclosing casing for the glass, 
equipped with springs to allow the 
two halves of the glass casing to 
separate in case of over-pressure. 

Shown for the first time at the 
Power Show was the Motoair com- 
pressor of the New Jersey Machine 
Corp., Hoboken, N. J. This is of the 
positive displacement type, with an 
eccentric rotor and sliding blades. 

Several improvements were evident 
in the line of small proportioning 
pumps exhibited by Proportioneers, 
Inc., Providence, R. I. An interesting 
innovation employed on the company’s 
small diaphragm and plunger Adjust- 
O-Feeders is the use of a pump cham- 
ber molded of transparent plastic. 
This company showed an oil-immersed 
stuffing box for sulphuric acid feed- 
ing pumps, designed to prevent en- 
trance of air and thus materially 
reduce maintenance. 

A new barrel pump for heavy vis- 
cous material such as heavy greases, 
plastics, cement, etc., was shown by 
the Trabon Engineering Corp., Cleve- 
land. A gear pump operated by a 
direct-connected motor supplies oil to 
a hydraulic cylinder above the barrel. 
Another cylinder on the same shaft is 
placed down in the barrel and pumps 
the viscous material from the barrel 
on the upstroke. 

New packing materials were shown 
by two companies. The Marlo Co., 
New York, exhibited a fibrous glass 
packing recommended for pumps and 
valves handling hydrochloric and 
mixed acids. This company also ex- 
hibited its 57-M alloy packing devel- 
oped specifically for high temperature 
catalytic cracking in the petroleum 
industry. The Garlock Packing Co. 
of Palmyra, N. Y., exhibited its Lat- 
tice-Braid packing, a new development 
in braiding. Advantages claimed are 
elimination of ravelling, longer service, 
flexibility, and increased porosity. 


VALVES, TUBES, TRAPS 


Developments in valves of various 
sorts, and associated equipment, were 
numerous. The Automatic Switch Co., 
New York, exhibited its new solenoid- 
pilot-controlled four-way valve which 
has its principal application for com- 
pressors and hydraulic presses. This 
is a poppet type valve, diaphragm 
operated, manufactured for pressures 
up to 200 lb. This company also 
showed a new free-handle safety shut- 
off valve. 

The booth of Black, Sivalls & Bry- 
son, Kansas City, Mo., contained three 
new pieces of equipment. One was a 
new conservation vent valve of the 
cantilever type, sealed by the pressure 
of the fluid within the system. When 
the pressure goes too high, the valve 
rises until the pressure is released. The 
valve also operates in case of a 


vacuum in the pipe. 


Other new items 
in this booth were two combination 


safety head-relief valve units. 
these, for gas installation, has the 
safety head rupture disk installed 
after the relief valve in such a way 
that the relief valve can stand open 
during normal operations, but closes 
after the rupture disk breaks and the 
pressure is returned to normal. An- 
other, for liquid installations, has the 
safety head rupture disk installed be- 
fore the relief valve. 

Valve seats produced by a new proc- 
ess imparting exceptional hardness 
were exhibited by the Chapman Valve 
Mfg. Co., Indian Orchard, Mass. The 
new process, developed by the Chap- 
man organization jointly with the 
Drever Co., Philadelphia, is a method 
of nitriding stainless steels. The re- 
sulting product is a _hard-surfaced 
stainless having a surface hardness of 
900 diamond Brinell. Ammonia gas is 
cracked, then ionized and supplied to 
the treating furnace. The product has 
a corrosion resistance fully equal to 
that of the untreated stainless steel. 

Crane Co., Chicago, showed a new 
line of carbon steel valves with 
screwed, flanged and socket-weld ends, 
in globe, gate, check, ball-check and 
angle types. An improved form of 
stuffing box tightener is featured. The 
Fairbanks Co., New York, showed two 
new lines of valves, a series of iron- 
body U-bolt gate valves for 150 Ib. 
steam, and a series of bronze gate 
valves of screwed bonnet construction. 

Thomas A. Edison, Inec., West 
Orange, N. J., exhibited a thermo- 
static valve for supplying heating 
steam to processes. The novel feature 
is the use of the heat in the steam to 
vaporize the thermostatic liquid con- 
tained in the bulb and capillary, thus 
giving an effect said to be equivalent 
to that obtained with air or hydraulic 
actuated pilot systems. As the bulb 
temperature rises some of the liquid 
is forced into the steam heated bellows 
of the valve, there vaporizing and 
tending to throttle the steam. A 
second bellows in the valve, filled with 
nitrogen, acts to correct for changes 
in steam temperature. 

An anti-coking valve for use in the 
petroleum refining industry was shown 
by Fisher Governor Co., Marshalltown, 
Iowa. Recommended for heavy prod- 
uct service, such as residuum stills, 
it is a sweep flow type valve operated 
by instrument air. The unique feature 
is a hand wheel for manual operation. 

Foster Engineering Co., Newark, 


One of 


N. J., demonstrated its new air-dome 
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pressure regulating valves. This new 
type requires no spring or weight load- 
ing, employing instead a diaphragm 
loaded with air pressure. 

Among the developments exhibited 
by Jenkins Bros., New York, was a 
series of bronze globe valves for water 
service, featuring outside screw-and- 
yoke construction with stainless trim 
and spindle. This company showed 
new patterns of stainless steel valves, 
as well as new stainless compositions. 

Packless Metal Products Corp., Long 
Island City, N. Y., exhibited its new 
Packless swivel joint for connecting 
steam or fluid lines to a_ rotating 
member. The joint is recommended 
for use for any pressures from high 
vacuum to 5,000 Ib. per sq. in. It has 
a sleeve type construction, employing 
metal-to-metal contact. Also exhibited 
was a new large size seamless flexible 
tube 10 in. inside diameter. 

Dual-Gage tubing is the name of a 
new development of Phelps Dodge 
Copper Products Corp., New York. 
Through a new tube forming process, 
this company is now able to put extra 
metal into the wall of the tube to re- 
inforce it at any desired spot, such as 
on the inside of a bend. 

A complete line of its novel disk- 
sealed, quarter-turn plug valves for 
use in all services of chemical industry 
was exhibited by the Valve Division of 
Reed Roller Bit Co.. Houston, Tex. 
The Reed valve is now supplied built 
of corrosion-resistant materials. 

Among the new developments shown 
by the Sarco Co., New York, was a 
new steam and water mixer, especially 
designed for quietness. A new float 
trap was sunown, featuring a double- 
seated balanced valve, unusual in this 
type of equipment. Another new show- 
ing was an improved cooling valve for 
diesel engine jacket water. 

Spence Engineering Co., Waldon, 
N. Y., exhibited a new combined temp- 
erature and pressure regulator of the 
pilot-operated — type. Another new 
showing was a steam-atomizing desup- 
erheater in which water for desuper- 
heating is sprayed into the main by a 
steam nozzle. This company also 
showed the new Fall-O-Matie universal 
pipe intersection cutter, a device for 
automatically cutting a pipe end for 
any kind of intersection. Five cranks 
on the machine are set at settings de- 
pending on the sizes of the two meet- 
ing pipes and the intersection angle. 
As a crank is turned, the pipe is auto- 
matically rotated and the cutting 
torch is moved so as to cut the pipe 
end exactly as required. 

Henry Vogt Machine Co., Louisville, 
Ky., announced two new sizes of 
American standard gate valves—the 
150-Ib. and 300-lb. sizes. These are 
made with stainless steel trim for 
4- to 8-in. lines inclusive. This com- 
pany also exhibited a new line of gen- 
eral-purpose gate valves. 

A new development in the line of 
Impulse steam traps manufactured by 
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Yarnall-Waring Co., Philadelphia, Pa., 
is the Superpressure type with inte- 
gral strainer, available for pressures 
of 600 and 1,500 Ib. 


POWER TRANSMISSION 

New bearings, drives and other 
power transmission devices were well 
represented. Neoprene sealing rings 
were featured in two pieces of equip- 
ment, one of which was a ball bearing 
pillow block exhibited by the Alberg 
Bearing Co., Chicago, in which the 
sealing ring was mounted so as to 
rotate with the shaft, thus minimizing 
wear. The Waldron gear-type coup- 
ling, shown by John Waldron Corp., 
New Brunswick, N. J., was equipped 
with a neoprene seal. 

An improved design of scoop-con- 
trolled hydraulic coupling for variable 
speed power transmission, was exhib- 
ited by the Hydraulic Coupling Div. 
of American Blower Corp., Detroit, 
Mich. This coupling is a_ self-con- 
tained type, requiring neither pump 
nor separate oil reservoir for regulat- 
ing the working oil in the coupling. 

Interesting construction was evident 
in the new American Reduction drive 
exhibited by the American Pulley Co., 
Philadelphia, Pa. This device com- 
prises a simple spur-geared reduction 
unit contained within a_ eylindrical 
casing for direct mounting on the in- 
put shaft of the driven machine. The 
unit requires no separate foundation. 

Ideal Commutator Dresser Co., Sye- 
amore, Ill., exhibited an improvement 
for its variable speed transmission, in 
the form of a motorized control, 

A new line of self-aligning roller 
bearings was introduced by Link-Belt 
Co., Chicago, Ill. These bearings are 
of the double-roller type having an 
inner race with a spherical shaped sur- 
face and two outer races also with 
spherical surfaces. The rollers them- 
selves are concave. 

Morse Chain Co., Ithaca, N. Y. 
showed a new 60-hp. silent chain drive 
with a chain velocity of 5,000 ft. per 
min. at a motor speed of 1,750 r.p.m. 
A number of advantages were listed 
such as longer life, less space require- 
ment, lower bearing load, quiet opera- 
tion and low cost. 

Philadelphia Gear Works, Philadel- 
phia, Pa., showed its recently devel- 
oped PlaneTorque motorized speed re- 
ducer, an in-line planetary type in- 
corporating an overload power cut-off. 
Whenever excessive torque is imposed 
on the output shaft, the increased 
torque required to rotate the planet 
gears actuates a switch and discon- 
nects the power. 

SKF. Industries, Inc., Philadelphia, 
showed its new Rubber Flex ball bear- 
ing pillow block designed especially for 
quiet operation. The bearing has a 
long inner race and a short outer race 
with a double ball bearing in between 
and a rubber ring outside the outer 
race. The new Sealmaster dust-proof 
ball bearing was shown by Stephens- 


Adamson Mfg. Co., Aurora, Ill. The 
seal is a combined felt and steel laby- 
rinth type, impregnated with a special 
grease. Both the races and the balls 
themselves are oil impregnated. 

A preset control for variable speed 
drives was exhibited by Sterling Elee- 
tric Motors, Ine., Los Angeles, Calif. 
It is made so that the operator need 
merely set a dial at the speed desired. 


CONSTRUCTION MATERIALS 


A considerable number of develop- 
ments was evident in the field of con- 
struction materials. Allegheny-Lud- 
lum Steel Corp., Brackenridge, Pa., 
exhibited samples made by its new 
Pluramelt process in which a plymetal 
is produced by actually melting the 
plying material on to the base metal. 
This company’s new Ludlite Bord was 
also shown, a structural material con- 
sisting of a sheet of stainless steel of 
about 0.009 in. thickness, cemented 
on to an asphalt-impregnated board. 
New corrosion-resistant copper wall 
panels were shown by the American 
Brass Co., Waterbury, Conn. The 
embossed copper panel is attached to 
4 in. of insulating board. 

American Steel & Wire Co., Chicago, 
demonstrated results of its recent 
researches on electrically conducting 
rubber compositions, intended particu- 
larly as an external coating for rub- 
ber-covered cables for handling volt- 
ages of 3,000 and more. Use of the 
conducting coating eliminates corona 
discharge and contributes to safety. 

Ampco Metal, Ine., Milwaukee, ex- 
hibited its new coated aluminum- 
bronze electrodes and welding rods 
with the properties of Ampco metal. 

A new asbestos-felt pipe covering 
for underground or trench work was 
exhibited by Philip Cary Co., Lock- 
land, Cincinnati, Ohio. Composed of 
particles of sponge embedded in felt, 
it is recommended for temperatures 
of 200 to 500 deg. F. where the con- 
ditions of service are unusually severe. 


INSULATION AND REFRACTORIES 


Exhibited at the Show for the first 
time was a protective coating for 
furnace linings called Brickseal. The 
Brickseal Refractories Co., Hoboken, 
N. J., asserts that this material pro- 
duces a highly glazed, smooth and 
jointless surface, protecting the re- 
fractories up to 3,000 deg. F. 

Two new mullite refractories were 
shown by the Carborundum Co., Perth 
Amboy, N. J. The refractory known as 
Mullfrax is made from bonded electric 
furnace mullite. Mullfrax S is a con- 
verted kyanite refractory, said to be 
particularly resistant to heat shock. 

The new Supertemp block made of 
high temperature insulating wool was 
shown by Eagle-Picher Sales Co., Cin- 
cinnati, Ohio. These light-weight, 
water-repellent blocks are said to re- 
sist temperatures up to 1,700 deg. F. 
Baldwin-Hill Co., Trenton, N. J,, 
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showed its new Mono-block insulation. 
It is rockwool felted and bonded to- 
gether to form a light-weight block 
that may be easily cut and fitted 
around equipment having irregular as 
well as flat surfaces. The manu- 
facturer recommends it for tempera- 
tures up to 1,600 deg. F. 

L-W Superex is the name of a new 
insulation exhibited by Johns-Manville, 
New York. Adapted for use at tem- 
eratures up to 1,500 deg. F., the new 
product is obtainable in block and pipe 
insulation. Keasbey & Mattison Co., 
Ambler, Pa., exhibited its new line of 
Century cement-asbestos pipe for 
water, available in diameters from 3 
to 12 in. A new fibrous glass insu- 
lating block for temperatures to 1,200 
deg. F. and designated as Type 120, 
was shown by Owens-Corning Fiber- 
glas Corp., Toledo, Ohio. 


ELECTRICAL EQUIPMENT 


Many new products were exhibited 
by Allen-Bradley Co., Milwaukee, Wis. 


Switches with fully insulated push 
buttons to prevent sparking were 


shown; also, new switch covers made 
of molded plastic for push-button sta- 
tions. A new 150-amp, magnetic 
across-the-line motor starter exhibited 
is the largest size solenoid-operated 
starter made by this company and it 
was rated 50 hp. at 220 volts or 100 
hp. at 440 or 550 volts. Double-break 
silver alloy contacts were a_ feature 
of its construction. 

Several new products were shown by 
Benjamin Electric Mfg. Co., Des 
Plaines, Ill. A new 60-in. 100-watt 
fluorescent tube lighting fixture was 
shown and recommended for general 
lighting at about 15 to 16 ft. heights. 
Vapor-proof fluorescent fixtures for 
two or three 48-in. tubes were also 
exhibited. 

An inclosed sectional control center 
known as Unitrol was exhibited by 
Cutler-Hammer Co., Inc., Milwaukee, 
Wis. Extreme flexibility is provided 
for in these panels in that any number 
of units may be connected together 
side by side, in ells, back to back, or in 
various other arrangements. Electric 
Are Cutting & Welding Co., Newark, 
N. J., exhibited a new high-frequency 
pre-heating and stress-relieving unit 
for welded pipe which has been devel- 
oped to do away with transformers. 

Two new diesel engine applications 
were shown by the Detroit Diesel Divi- 
sion of General Motors Corp., Detroit, 
Mich. One was a portable diesel gen- 
erator complete with engine, cooling 
system ‘and generator, available for 
30, 40 and 60 kw. output and designed 
particularly for emergency use. The 
other was a stand-by fire pump of 
2,000 g.p.m. capacity at 100 lb. per 
sq. in. pressure powered with a diesel 
operating at 1750 r.p.m,. and producing 
170 b.hp. at rated capacity. This new 


type of diesel is claimed to be smaller 
and lighter for a given horsepower 
than an equivalent gasoline engine. 
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A number of developments not cap- 
able of classification among the above 
headings were also found in various 
booths. A demonstration of the prin- 
ciple of the gas turbine was presented 
in the booth of Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. This turbine, 
which is now becoming important in 
the United States in certain refining 
operations, comprises a turbine and 
compressor on the same shaft. Com- 
bustion air is compressed and then 
supplied to a burner where it is mixed 
with the fuel so that the combustion 
products are at relatively high pres- 
sure. These combustion gases are then 
expanded through the turbine. 

American Blower Corp., Detroit, 
Mich., showed its new capillary air 
washer in which contact between the 
air stream and the water used for 
washing, humidifying or dehumidify- 
ing is obtained in a capillary cell con- 
sisting of a tremendous number of 
glass fibers arranged parallel. 

Exhibiting at the Show for the first 
time was the C. & C. Corp., New York, 
showing new methods for recondition- 
ing old condenser tubes. The company 
has three pneumatic tools for this 
work, cutter, puller and gripper. Tubes 
may be cut in this way at the rate of 
twenty per minute, it is claimed. 
Tubes are pulled by cutting off the 
rolled portion at one end and pulling 
at the other end. The main advantage 
of this reconditioning, however, comes 
in tube stretching. By gripping a tube 
at one end and pulling at the other 
a condenser tube may be stretched as 
much as 4 or 5 in. Then the ends of 
the tube, where corrosion and pitting 
usually oceurs first, may be cut off 
and the tubes rerolled. 

Hartzell Propeller Fan. Co., Piqua, 
Ohio, exhibited for the first time its 
“Teardrop” fan blade for use in all 
types of Hartzell fans and _ blowers. 
This new propeller involves a totally 
new application of aerodynamics, ac- 
cording to the company. The airfoil 
section is designed to allow the use of 
a sweeping curve on the face of the 
propeller without the turbulence of air 
which normally follows this treatment. 
The “Teardrop” blade is said to work 
up against higher static pressures. 

A safety reflex gage glass which has 
been used for some time in the petro- 
leum industry, but is now becoming 
widely used in chemical industry, was 
shown by the Jerguson Gage & Valve 
Co., Somerville, Mass. The viewing 
glass has longitudinal corrugations on 
the back which normally reflect the 
incident light. However, when these 
corrugations are filled with liquid, the 
light is not reflected and a viewer may 
see the back of the liquid chamber, 
giving a clean-cut definition of the 
liquid level. 

In the booth of the Modine Manu- 
facturing Co., Racine, Wis., was dis- 
played a new vertical delivery unit 
heater. The heater was designed for 


special application where the horizontal 
type is not satisfactory. 

Several developments in water treat- 
ment were exhibited including two sys- 
tems for the removal of silica from 
boiler feed water. Silica scale is par- 
ticularly detrimental in high pressure 
boiler tubes. The Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., has developed 
a special high-magnesium lime known 
as Silimite which is used, generally 
instead of ordinary lime, or at least to 
replace a part of it in an ordinary 
lime-soda_ hot-process softener. The 
Permutit Co., New York, employs 
various magnesia-containing materials 
such as calcined dolomite. Treatment 
may be separate or in conjunction 
with other treatments. An improved 
system for applying the chloramine 
process for slime control in condenser 
and cooling water systems, was ex- 
plained by Proportioneers, Inc., Provi- 
dence, R. I. This method comprises 
the simultaneous use of a hypochlorite 
and aqua ammonia or ammonium sul- 
phate. The equipment includes two 
proportioning pumps on a single base, 
driven from a common shaft. 

Several improved dust-handling sys- 
tems were shown. Allen-Sherman-Hoff 
Co., Philadelphia, Pa., displayed an 
improved form of Hydrovae dust 
handling system for the dustless dis- 
charge of dust hoppers. This system 
employs an air current produced by a 
water jet to sweep the dust from a 
specially designed outlet valve at 
tached to the hopper bottom. The 
latest design of outlet valve is opened 
and closed by means of a _ timer-con- 
trolled, motor-driven shaft, capable of 
handling up to four outlet valves in 
rotation. An improvement exhibited 
by the Buell Engineering Co., New 
York, intended for collection of coarse 
dust is known as the Low-Draft-Loss 
collector. The new element is a wedge 
of vertical tubes which can be fitted 
into an existing flue. Coarse dust is 
thrown out, outside the wedge, while 
the accompanying gas or air and fine 
dust passes between the tube to be 
separated by one of this company’s 
standard type collectors, Another new 
development in cyclone type collectors 
was that of Prat-Daniel Corp., Port 
Chester, N. Y. A group of double- 
inlet cyclones is used, each cyclone 
consisting of a cylindrical tube with 
two slots in the upper portion, the 
slots having tangential vanes. 

Two new lift trucks were shown by 
Barret-Cravens Co., Chicago, Ill. One 
is an hydraulic lift type, featuring 
both hydraulie lifting and releasing, 
suitable for loads up to 15,000  Ib.. 
with a lift as high as 8 in. The other 
is a new inexpensive multiple-stroke 
truck for 2,500 and 3,500 Ib. capacity, 
employing a mechanical lift and 
hydraulic release. New at the Show 
this year, the Mobilift Co., of New 
York, exhibited a line of light-weight 
motor-operated lifts, gasoline-powered 
and d&igned for less than 1-ton loads. 


>, 
he 
“4 
‘ 


Improved Proportioner 


SEVERAL IMPROVEMENTS in the design 
of its Model B reagent feeder have been 
announced by D. W. Haering & Co., 
2308 South Winchester Ave., Chicago, 
Ill. This proportioner, shown in an 
accompanying view, operates on the 
fluid piston principle in which the 
reagent is forced from the second of 
two tanks into the line by an immisci- 
ble oil which serves as a fluid piston. 
The oil is in turn displaced from the 
first tank by the liquid being treated. 
The rate of displacement depends upon 
the pressure differential set up by two 
opposed pitot tubes in the primary 
liquid line. 

The new feeder makes use of several 
lengths of flexible metal tubing to take 
up water hammer shocks. The gage 
glasses are now installed on the inside 
of the unit, facing each other. Over- 
all height of the fluid compartments 
has been increased to provide greater 
capacity, and safety against oil losses. 


High Pressure Trap 


FoR USE on steam, air and gasoline 
at pressures of 500 to 1,500 Ib., and 
temperatures to 1,000 deg. F., W. H. 
Nicholson & Co., 12 Oregon St., Wilkes- 
Barre, Pa., has developed a cast-steel, 
weight-operated trap available in sizes 
from 4 to 1 in. The working parts are 
of stainless steel with Stellited valves 
and seats. Construction is indicated 
in the accompanying drawing. 

Water entering the trap raises the 
float to its highest point of travel 
where it releases a weight latch, allow- 
ing a counterweight to fall. The 
counterweight is attached to a crank 
which lifts the discharge valve wide 


Improved Model B reagent feeder 


Machinery, Materials and Products 


open, doing so instantly. The discharge 
valve is held wide open by a link latch 
until the discharging water carries the 
float to the lowest point of its travel, 
at which point the weight latch again 
engages the counterweight, which has 
been lifted by the falling fioat, and the 
link latch disengages, permitting in- 
stantaneous closing of the discharge 
valve. Wire drawing is thereby said 
to be eliminated. The novel feature of 
this method of operation is that the 
float is instrumental only in releasing 
the counterweight, the latter being the 
agency for operating the valve. 


Angleflow Pumps 


A LIne of pumps which has been 
given the name of Angleflow, available 
in both vertical and horizontal types, 
has been released by Fairbanks, Morse 
& Co., 600 South Michigan Ave., Chi- 
cago, Ill. These pumps are designed 
for large capacity pumping under low 
head conditions. In principle they 
combine the features of earlier types 
of low head pumping equipment, re- 
sulting in flow through the propeller 
at an angle to the axis of rotation of 
the pump. This feature is evident from 
the accompanying cross-sectional draw- 
ing. 

Also evident is the fact that the 
pump employs a volute for pressure re- 
covery so that diffusers are unneces- 
sary, making the unit suitable for han- 
dling water containing foreign matter. 
Both vertical and horizontal shaft 
types are provided, in standard sizes 
up to 54-in. discharge, with larger 
sizes available to special order. Fea- 
tures of the pump include specially 


Cross-section of new trap 


Weight latch 
Crank 
“""=Counter weight 


-- ‘Discharge valve 


Double-ribbon mixer 


designed, streamlined water passages, 
large and adequate bearings, and two 
sets of double and replaceable wearing 
rings on the specially designed im- 
peller. 


Ribbon Mixers 


MATERIALS ranging from dry powders 
to heavy viscous pastes may be mixed 
efficiently, according to the manufac- 
turer, in a new line of double-ribbon 
mixing machines introduced by the 
H. K. Porter Co., 4914 Harrison St., 
Pittsburgh, Pa. Two metal ribbons 
on a shaft revolve close to the sur- 
face of the mixing cylinder so as to 
create a double folding action on the 
materials being mixed. The mixture 
is automatically worked toward the 
discharge end of the cylinder. The 
cylinder is inclosed within a baffled 
jacket for either heating or cooling. 
Total inclosure of working parts and 
the use of end-seal-protected antifric- 
tion bearings are important features 
of the design. All sizes from laboratory 
to large production size are available. 


Steam Swing Joint 


FoR HANDLING steam pressures up to 
100 lb., Patterson-Ballagh Corp., 1900 
East 65th St., Los Angeles, Calif., has 
introduced, in the 3-in. size, a simple 
bronze swing joint incorporating a 
sealing unit made of specially shaped 


Swing joint for steamlines 
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Low head-room granulator 


Non-sparking lift truck 


and compounded rubber. This rubber 
gasket contains a percentage of finely 
divided metallic lead, milled into the 
rubber, to act as a lubricant. This 
insures easy turning of the joint under 
pressure, according to the manufac- 
turer. 


Granulating Machine 


DESIGNED especially for use where 
head-room is limited, a new automatic 
screen granulating machine of large 
capacity has been announced by the 
F. J. Stokes Machine Co., Philadelphia, 
Pa. The machine is intended for 
breaking down lumps formed while 
materials are being processed or stand- 
ing in containers; and for reducing to 
free-flowing powders materials coming 
from dryers, filter presses, etc. When 
fitted with screens of the proper mesh, 
the granulator is said to be suitable 
for preparing materials for tabletting 
and briquetting. The machine is of 
all steel construction, tightly housed 
to prevent escape of dust. The de- 
sign is a modification of the company’s 
standard oscillating granulator, altered 
to reduce overall height to permit in- 
stallation directly under a dryer or 
other machine. 


Non-Sparking Truck 


OF PARTICULAR INTEREST to explo- 
sives manufacturers is a new line of 
lift trucks for handling loaded skids, 
now available in non-sparking bronze 
alloy and manufactured by the Barrett- 
Cravens Co., 3250 West 30th St., 
Chicago, Ill. Sixteen models are made 
in a variety of sizes, some models also 
being built in aluminum. A line of 
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Redesigned deep well turbine 
pump 


skids for the handling of explosives 
with the special trucks comes in a wide 
range of types, with legs covered with 
vuleanized rubber. The company is 
also prepared to supply portable ele- 
vators in various types, also of non- 
sparking construction, with air-driven 
hoists to eliminate electric motors and 
wiring, or with explosion-proof motors. 


Deep Well Pump 


COMPLETE REDESIGN of its line of 
6-in., medium-capacity. vertical, tur- 
bine pumps for deep-well use has been 
announced by the Pomona Pump Co., 
663 East Commercial St., Pomona, 
Calif. As a result of the improved 
design, the pump efficiency is said to 
have been materially increased. For 
example, to obtain a capacity of 100 
g.p.m. against 110 ft. lift in the well, 
and 50 lb. pressure above, a 74 hp. 
motor is required, as against a 10 hp. 
motor with the old model. This in- 
crease in efficiency has permitted 
reducing the number of stages one- 
fourth and has lowered the initial 
cost of the entire unit by 20 per cent. 
These pumps are water-lubricated and 
have no stuffing box below ground 
level. The specially designed semi-open 
impellers can be adjusted from the 
surface for wear and for changing 
capacities. Correct curvature of the 
bronze impeller vanes is said to assure 
maximum lifting capacity and prevent 
overloading of the motor, regardless 
of changes in the water level. 


New Products 


“WELDWOOp” is the name of a new 
urea formaldehyde glue recently intro- 
duced by the United States Plywood 
Co., 46th St. and 12th Ave., New York, 
N. Y. The new glue, working by chemi- 
eal action, is a first cousin to Plaskon, 
the urea formaldehyde plastic manufac- 
tured by the Plaskon Co., Toledo, Ohio. 
Supplied in the form of a powder, it 
is mixed with cold water and requires 
no separate hardener or catalyst, nor 
is heat necessary after application. 
Tests made so far are said to have 


indicated no case in which the perma- 
nent, waterproof bond formed between 
the wood pieces has failed in the joint. 


COMPLETE RESISTANCE to water, alka- 
lis and petroleum products, with a high 
degree of resistance to most chemi- 
eals including acids, is claimed for 
ParaTex, a new rubber-base floor coat- 
ing recently introduced by the Truscon 
Laboratories, Detroit, Mich. This new 
paint is designed particularly for the 
coating of concrete floors. Covering at 
the rate of 300 to 400 sq.ft. per gal., 
it is claimed to have high hiding 
power and to require only one coat in 
most cases. Hardening of the paint 
does not depend on oxidation so that 
the material is stated to be remarkably 
quick drying. 


A RECENT announcement from the 
Petroleum Chemicals Dept. of Mon- 
santo Chemical Co., St. Louis, Mo., de- 
scribes a new additive for crankcase 
oils which is claimed to have several 
desirable effects. The new material, 
known as Santolube 261, is claimed 
to impart a high degree of detergency 
to the oil, to have a favorable effect 
on the viscosity index, to inhibit oxida- 
tion of the oil, to prevent bearing cor- 
rosion and to eliminate need for in- 
corporating a separate pour-point de- 
pressant. 


FLUID EMULSIONS containing electro- 
lytes are easily made, according to the 
manufacturer, with Emuldor A, a new 
emulsifying agent now being produced 
by Glyco Products Co., 148 Lafayette 
St., New York, N. Y. This wax-like 
material has a melting point of 44-53 
deg. C. and a specific gravity of 1.04 
to 1.06 at 25 deg. C. It is dispersible 
in hot water and is recommended by 
the maker for use in cosmetics, textiles, 
paper, leather and other purposes where 
an electrolyte-containing emulsion is 
required. 


Equipment Briefs 


STRENGTH under test of 3,900 lb. is 
claimed for a new steel safety-belt tail 
line introduced by Mine Safety Ap- 
pliances Co., Braddock, Thomas and 
Meade Sts., Pittsburgh, Pa. The new 
line is for attachment to the safety 
belt of workers inside tanks and other 
dangerous equipment, and consists of 
an aircraft-type cable, supplied with 
drop forged steel snaps at either end, 
and a quarter-inch covering of ma- 
terial resistant to weathering, oil and 
abrasive action. Exclusive of the cov- 
ering the cable is but 3/16 in. in di- 
ameter. 


To PERMIT increased rate of opera- 
tion with zeolite water softeners, the 
Elgin Softener Corp., Elgin, IIl., has 
developed what is known as the 
“Double-Check” strainer system, a sys- 
tem designed to prevent loss of zeolite 
and obtain better water distribution, 
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thus permitting the use of a larger 
amount of zeolite in a softener of a 
given size. The new system is avail- 
able on new equipment, as well as for 
the modernization of existing equip- 
ment. It is claimed to increase the 
capacity of a given size softener up 
to 25 to 35 per cent, and to make an 
appreciable saving in the salt required 
for regeneration. 


A wew fork truck designated as 
ERS3T, capable of elevating loads on 
skids or pallets to three levels in- 
stead of one, has been introduced by 
Elwell-Parker Electric Co., Cleveland, 
Ohio. The elevating mechanism is built 
in three telescoping sections so that 
the fork can be raised to 504 in. on 
the first lift, 884 in. on the second and 
112 in. on the third, at an upward 
travel rate of 20 ft. per min. with a 
1,500-lb. load. With the telescoping 
members lowered, the overall height of 
the truck is but 74 in. The truck is 
electric powered. 


WHAT I8 KNOWN as the Direct Re- 
sult Colorimeter is a new instrument 
recently designed by Spencer Lens Co., 
Buffalo, N. Y. for direct reading of the 
percentage concentration of the un- 
known in terms of the known colored 
substance. The instrument has ite 
own light source, employing two glass 
cups, one for the standard and the 
other for the unknown, into which 
light transmitting plungers are dipped 
to measurable depths. Light trans- 
mitted through the two plungers is 
compared with a single eye-piece by 
combining in a biprism. Percentage 
concentration at equal illumination of 
the two halves of the prism is read 
directly on the graduated drums con- 
trolling the movement of the plungers. 


For HEAVY industrial construction 
and maintenance work, the Insto-Gas 
Corp., 1900 East Jefferson Ave., De- 
troit, Mich., has recently added to its 
line of Insto-Gas torches the No. 5 
Super Torch, giving sufficient flame 
heat for heating and soldering pipes, 
over 6 in. in diameter. The new torch 
is also suitable for crisping paint on 
brick and concrete surfaces before sand- 
blasting and for large copper tank 
work. It delivers up to 200,000 B.t.u. 
per br. with the flame ranging from 
6 to 24 in. in length. The unit con- 
sists of a torch, hose and separate 
bottled-gas cylinder. Such cylinders are 
leased to customers and exchanged for 
full ones at distributing points when 
empty. 


AN IMPROVED CONVEYOR of the vi- 
brating type, featuring totally inclosed 
design, minimum headroom and rubber 
shackled pan mounting has been an- 
nounced by the Shaker Division of the 
Ajax Flexible Coupling Co., Westfield, 
N. Y. The conveyor is powered by a 
self-contained reciprocating drive which 
is self-balancing and is said to elimi- 
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Combination safety head 
and pop valve 


nate transmission of the vibration to 
the surrounding structure. As a con- 
sequence, power consumption is said to 
be extremely smail. 


ENTIRELY NEW in principle according 
to the manufacturer, the new Security 
Lock Nut has been introduced by Se- 
curity Metal Products, Inc., 374 East 
Kalamazoo Ave., Kalamazoo, Mich. The 
new nut may be reapplied many times 
without losing its gripping power, ac- 
cording to claims. The gripping ele- 
ment consists of a slightly elliptical 
shaped spring-steel retainer, perma- 
nently sealed in the head of a standard 
nut. The retainer is distorted to cir- 
cular shape by the bolt. 


Combination Safety Valves 


Two NEW combination safety valves 
incorporating a safety-head rupture 
member in an ordinary pop valve have 
been announced by Black, Sivalls & 
Bryson, Ine., Kansas City, Mo. One 
unit is designed for gas service and 
the other for liquid service. The gas 
service unit has the pop valve disk in 
contact with the gas. In use the 
valve is automatically held open by 
gas pressure on a diaphragm, the 
pressure being retained by the rupture 
disk. Over-pressure to an extent de- 
termined by the characteristics of the 
disk ruptures the latter and permits 
relief. The valve diaphragm, no longer 
being under pressure after relief, per- 
mits the valve to close when the emer- 
gency has passed. A new rupture disk 
can then be installed at the operator’s 
convenience, without shutting down 
the equipment. 

The liquid service type, illustrated 
herewith, interposes the rupture disk 
between the vessel protected and the 
pop valve, thus protecting the latter 
from gumming up or from corrosive 
attack. Should over-pressure occur, 
the disk ruptures after which the valve 
opens, relieving the excess pressure. 
When the pressure has been reduced 
to that for which the valve is set, it 
closes, permitting operation to con- 
tinue. A new safety head is then in- 
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New humidity control 


Type SW pump 


stalled when the vessel is taken out of 
service. 

These units are made in sizes rang- 
ing from 3 to 14 in. for pressures up 
to 500 Ib. 


Industrial Humidistat 


FEATURES suiting it for use where 
dust, dirt and other adverse service 
conditions would prevent the satis- 
factory operation of other types are 
claimed for a new insertion humidity 
control recently announced by Julien 
P. Friez & Sons, Division of Bendix 
Aviation Corp., Baltimore, Md. The 
new control employs this company’s 
multiple human hair element and a 
switch mechanism fully inclosed in a 
molded plastic case. Control of both 
humidifying and dehumidifying is pro- 
vided over a range of from 10 to 100 
per cent relative humidity, with a 
sensitivity of plus or minus | per cent. 


New Pump Design 


WORKING TOWARDS its aim of having 
available ultimately a complete line 
of Amsco-Nagle vertical and horizontal 
centrifugal pumps for handling all 
types of abrasive mixtures and cor- 
rosive liquids, the American Manganese 
Steel Div. of American Brake Shoe 
& Foundry Co., Chicago Heights, H1., 
has recently introduced five different 
new designs, some horizontal, some 
vertical. The accompanying view shows 
a cross section of the new Type SW 
vertical-shaft pump. Motor, coupling, 
thrust bearing and housing are sup- 
ported by a reinforced plate which 
serves as a structural member. The 
right-hand strut serves as a conduit 
for lubricating the lower bearing. An 
inverted intake is used to avert gas 
binding and to utilize the hydraulic 
thrust to counterbalance the weight 
of the revolving parts. Various de- 
signs of impeller, both open and 
shrouded, are available. Many different 
ferrous and non-ferrous metals and 
alloys may be used for the parts sub- 
ject to abrasion or corrosion. 
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CHEM. & MET. REPORT ON 


Maintenance in 
Process Industries 


TO PLANT MANAGERS, SUPERINTENDENTS 
AND CHEMICAL ENGINEERS 


Maintenance is always an essential function in the process 
industries. Now that defense demands threaten to put a still 
heavier load on equipment and personnel, even greater em- 
phasis will have to be placed on the prevention of breakdowns 
and the conservation of machinery of all kinds. To help you 
develop an efficient maintenance organization, or improve the 
organization you now have, we asked several questions of a 
group of industrial executives, each in a different process 
industry, relating to the maintenance organization, philosophy 
and methods of procedure employed in their respective com- 
panies. The answers will be found in the five articles appear- 
ing in the following pages. 
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Organization of Maintenance 


Surveying the list of problems which are likely to 
come to the fore as plants are thrown into high gear 
for the defense effort, Chem. & Met. Editors came to 
the conclusion that conservation of existing equipment, 
and increase in the efficiency of the personnel that 
must care for it, are likely to prove of extreme import- 
ance if the usual course of earlier periods of intense 
national effort is followed. On the one hand, proc- 
esses wil] in many cases be operated at more than 
normal capacities, so that the wear and tear on plant 
of all kinds may be expected to accelerate. On the 


SUMMARY AND CONCLUSIONS 
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To the end, therefore, that management and the engi- 
neers responsible for maintenance in process industries 
plants should be able to re-appraise their own methods 
in the light of those used by others, Chem. & Met. 
asked authorities on maintenance in five different 
process industries a number of questions which are 
answered in the following articles. They were asked 
what types of maintenance problems they encounter: 
how they regard maintenance in relation to the entire 
production problem: what method of organization for 
maintenance had been found most effective: what 
sorts of work in addition to maintenance were carried 
on by the department; and what means were used to 
anticipate breakdowns and extensive repairs. 

As would be expected, not all of these authorities 
are in complete agreement at every point, for require- 
ments differ at various plants, even in the same indus- 
try. whereas these examples were picked from differ- 
ent industries. In some plants, for example, mainte- 
nance is one function of the same engineering depart- 
ment which handles all engineering problems for the 


In Process Industries 


other hand, shortages of necessary construction ma- 
terials are almost certain to develop, while equipment 
manufacturers will find that their delivery dates are 
necessarily pushed farther and farther into the future. 
Meanwhile, interruptions to production will become 
increasingly unwelcome, so that their avoidance will 
be a prime problem of management, technical per- 
sonnel and labor alike. All of this means a need for 
better maintenance, not so much in the actual manipu- 
lation of the tools of the repair mechanic, but in the 
organization and philosophy of this essential function. 


plant. In others, maintenance reports directly to the 
plant management, or to an engineering department 
which is responsible only for certain types of engi- 
neering functions. 

Some of the plants use the maintenance department 
for much design, construction and erection of new 
equipment and buildings, while in others this function 
is handled to a considerable extent either by other 
departments, or by outside contractors. In all cases, 
however, at least some new construction is handled 
by the maintenance group. 

The similarities are particularly striking. There is 
general agreement that most effective maintenance 
results where red tape is cut to a minimum, and where 
as much authority as possible is delegated to the 
maintenance men themselves. Good tools and good 
training are considered essential. Last but not least, 
preventive maintenance, the anticipation of trouble by 
routine inspections and repairs, is generally practiced, 
although not to the extent by some that it is by other 
plants. 
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Diversified Repair Problems 
In Chemicals Manufacture 


W. E. MILLER and B. F. KING 
Respectively Superintendent and Assistant Superintendent of Maintenance 
Carbide and Carbon Chemicals Corp., South Charleston, W. Va. 


AINTENANCE DEPARTMENT work in 

the plant of Carbide & Carbon 
Chemicals Corp. at South Charleston 
not only includes the traditional func- 
tions of upkeep of machinery, property 
and equipment, but also the construc- 
tion and installation of new machinery 
as well as the alteration and rear- 
rangement of that already in use. These 
added functions are a direct conse- 
quence of the far-from-static conditions 
that obtain in chemicals manufacture. 
Rapid changes are common, and spe- 
cially designed equipment and machin- 
ery are often needed, which must be 
installed together with the necessary 
piping. Similarly, many alterations in 
existing equipment and piping must be 
made to accommodate changes in proc- 
esses, a fact which is particularly evi- 
dent in the case of new developments 
which may be partially experimental 
and subject to change or improvement 
after commencement of operations. 

Nearly every kind of maintenance 
encountered in the process industries 
is found in the South Charleston plant 
and the number of different trades com- 
posing the maintenance department is 
therefore large. Also, the size of the 
department is numerically great, re- 
quiring a total of over 300 men in spite 
of the fact that not all maintenance 
functions are handled through the de- 
partment. Several independent organ- 
izations work in harmony with the 
regular maintenance group, but are not 
responsible to the superintendent of 
maintenance or his organization. In- 
cluded among these are the instrument 
department which selects, installs and 
services all instruments; the yard 
crew which maintains the yard, grounds 
and railroad trackage; the process 
safety department which establishes 
and conducts tests on process equip- 
ment; and the salvage department 
which reconditions and stores used 
equipment, pipe and fittings. In addi- 
tion, the operating department has a 
crew of several men working on each 
shift who perform minor routine and 
emergency work; and a number of day 
maintenance crews for routine servic- 
ing and inspection which are responsi- 
ble only to the various operating de- 
partment heads. 

All the remaining functions of main- 
tenance including operation and main- 
tenance of trucking, plant mail, bus 
and passenger car service, and company- 
owned tank ears, are the responsibility 
of the regular maintenance staff. 

Owing to the large amount of terri- 
tory taken in by the plant, part of it 


being on an island in the Kanawha 
River, several of the divisions of the 
maintenance department are split into 
two groups, operating from a number 
of different shops. The entire depart- 
ment is responsible to the superin- 
tendent of maintenance, who is assisted 
by the assistant superintendent, and 
under whom are three general foremen, 
several group foremen and a number 
of sub-foremen, or pushers. Also re- 
porting to the heads of the department 
is the maintenance engineering division, 
composed of graduate chemical, me- 
chanical, civil and electrical engineers 
and numbering about a dozen men. 

On account of the splitting of some 
of the divisions such as the pipefitters, 
riggers, welders, sheet metal workers 
and blacksmiths, doubling up of the 
supervision is required for a part of 
the department. 

Among the trades of which the main- 
tenance department is composed are 
machinists, mechanics, electricians, 
pipefitters and pipe machine operators, 
riggers, oxy-acetylene and-electric weld- 
ers and lead burners, boiler makers, 
blacksmiths and hanger men, carpen- 
ters, insulators, painters, tool clerks 
and laborers. Also included are the 
automotive mechanics, drivers and “ex- 
pediters” whose job is to maintain the 
automotive equipment and expedite the 
movement of men, mail and materials 
in intraplant traffic. 

To care for emergency work outside 
the day shift, the department main- 
tains besides the regular day shift 
crews, a 24-hour crew of electricians 
and mechanics, each consisting of one 
first class man and a helper. In addi- 
tion, the regular maintenance crew is 
on call for overtime work at any time 
within the 24-hour period, if such work 
is required. To utilize the machine shop 


equipment to best advantage, an eve- 
ning shift crew of machinists and help- 
ers is maintained, together with one 
welder. 

The machine shop at South Charles- 
ton, as is typical of chemical plant 
shops, is set up to handle an extremely 
complex variety of work. Many unusual 
problems are encountered requiring a 
high degree of experience and ingenuity 
on the part of the personnel. A large 
number of modern machine tools are 
on hand for such diverse work as 
building heat exchangers, rebuilding 
any kind of bearing, protecting or re- 
building a pump shaft by metal spray- 
ing, or making molds for plastic resins. 

All mechanical work in the field, ex- 
cept that on compressors, is handled 
by the field mechanics division. The 
plant contains more than 25 different 
types of mechanical equipment. Owing 
te this diversity, the division is broken 
down into groups of specialists on 
certain broad equipment classifications. 
So many compressors and vacuum 
pumps are used in the plant that a 
separate group of mechanics has been 
developed to work exclusively on com- 
pressor maintenance. 

With more than 1,000 miles of pipe 
of all sizes employed in the plant, the 
duties of the pipefitter are many and 
varied. Men of this trade specialize 
to some extent, perhaps on alloy work, 
or on high pressure piping or other 
classifications, but all can cover the 
entire field if occasion should arise. 

Much moving of heavy equipment is 
required so that a large and _ well- 
equipped crew of riggers is necessary. 
The same is true of the welding de- 
partment. As one of the first chemical 
plants to employ welding extensively 
for both piping and equipment, Car- 
bide requires many specialists both on 
oxy-acetylene welding and cutting, and 
on electric welding. A separate shop is 
maintained for the lead burners who 
have jurisdiction over the many thou- 
sands of tons of sheet lead and lead 
pipe in the plant. 

None of the maintenance divisions 
encounters a greater diversity of work 
than the electrician group which is re- 
sponsible for the proper functioning of 
the electrical equipment in the two 
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powerhouses, 15 substations, many 
switchboards and more than 2,000 mo- 
tors, among numerous other sorts of 
electrical apparatus. Fabrication and 
repair of the large number of heat ex- 
changers in the plant is in the hands 
of a group of mechanics known as 
“boiler makers”. Tool making, the 
construction of pipe hangers and the 
forging of numerous machine parts and 
structural steel shapes are handled by 
the blacksmith shop. Thin gage sheet 
and galvanized iron and copper are 
fabricated and maintained by the sheet 
metal workers who also take care of 
“non-bonded” roofs and fabricate wear, 
belt and coupling guards, ductwork and 
numerous other items. 

Concrete forms, wooden roofs, build- 


ings and sheds, bottle crates, cabinets 
and other wooden construction or re- 
pairs are in the province of the car- 
penter shop. This trade also main- 
tains window glass. The paint shop, 
primarily concerned with keeping ahead 
of corrosion, tests and checks numerous 
paints and keeps the plant ship-shape. 
An insulation department selects, in- 
stalls and maintains heat and cold 
insulation for all insulated equipment 
and piping. 

Finally, integrating the work of the 
previously mentioned trades is the tool 
division, which procures and maintains 
an adequate supply of tools of all kinds, 
keeping them at strategic points for 
issuance as required. A factor worth 
noting is the predominance of pneu- 


Informality Favored in 
Sugar Mill Work 


DAN GUTLEBEN 


Chief Engineer, Pennsylvania Sugar Co. 
Philadelphia, Pa. 


T HERE is advantage in the compact- 
ness and informality of the small- 
plant style of organization where the 
department is designated by the first 
name (or nickname) of the foreman. 
When the “Old Man” organized opere- 
tion of the plant nearly 30 years ago, 
he attracted a small crew and worked 
with them shoulder to shoulder. As 
the works grew, the personnel extended 
but the style remained. The “Old 
Man” is president now and likely as 
not, as he walks through the plant, he 
will stop for a chat here and there and 
bum a chew from the family plug. 

Maintenance is not singled out as 
the special field of a special depart- 
ment. The design, construction and 
operation provide the cause for main- 
tenance. It is a nuisance, a source of 
loss and sometimes the reason for op- 
erating interruptions. Therefore the 
same men who are concerned with the 
design and construction are also 
charged with “R & M”. Maintenance 
is projected into the foreground along 
with design and capital cost. The me- 
chanics who build and operate also 
repair and maintain and thus acquire 
a balanced notion of the cause and 
effect. The engineer's office supervises 
the conduct of maintenance, but actu- 
ally when a pipe fitting crew needs help 
from the machine shop, or the mill- 
wrights, or the riggers, they go and get 
it without authorization from the en 
gineering department, unless a contlict 
should arise as to priority. And even 
this is usually settled by the key men 
themselves according to the importance 
of the apparatus. 

“Old John” philosophizes that a task 
that he performs of his own initiative 
is “twice as easy”. Under this idea 
the rein is held loosely and the men 
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have developed judgment and coopera- 
tive instinct. Everybody knows that a 
breakdown that may affect production 
gets first call. 

Design has an important and predict- 
able effect on maintenance. A still or 
a tank which has been designed only 
for structural sufficiency may lose a 
sixteenth of an inch in 12 years. By 
that time the factor of safety is gone 
and during the past few years repairs 
have become troublesome because of 
the thinness of the metal. If the con- 
structor had added a sixteenth beyond 
the structural needs, then at least 12 
years of operation would have been 
trouble-free and the expectancy would 
have extended to 24 years. 

As the plant grew, power transmis- 
sion devices became as various as their 
number. A standard specification was 
set up 15 years ago and as old drives 
failed, new ones of the new standard 


matically operated tools among the 
powered varieties, since electric tools 
cannot be employed outside the shop 
for safety reasons. 

In many phases of the maintenance 
problem, preventive maintenance is 
standard practice. For example, auto- 
motive equipment is regularly washed, 
serviced and checked. All tools are in- 
spected upon return and power-operated 
and pneumatic tools serviced regularly. 
Motor bearings are inspected on sched- 
ule, as are other types of equipment, 
such as the motors themselves, motor 
starters, stuffing boxes, flexible coup- 
lings, conveyors and transmission belts. 
Motors are torn down on regular 
schedule and their electrical parts 
tested, cleaned, dried, dipped and baked. 


took their places. All drive chains 
for instance are manufacturers’ stand- 
ard steel roller chains available every- 
where. The sizes used, outside of the 
small package machinery, are 1, 2 and 
2\%-in. The sprockets are few in size 
and the numbers of teeth are multiples 
of six between 12 and 84, identifiable 
at a glance. Shafts also are few in sizes 
and all bearings are anti-friction, built 
within a half hour’s run from the 
plant. Gear reducers too are standard- 
ized so that one spare in the store- 
room can pinch-hit in many places in 
the plant. Motors are usually of a 
standard make so as to have standard 
shaft diameters and speeds. 

Conveying machinery submits to 
standardization of certain parts. The 
head shafts and drives of four raw 
sugar elevators and two wet sugar ele 
vators are exactly alike. The store- 
room spare plus a couple of hours’ 
time, day or night, take care of this 
item in case of failure. 

There are about 150 water and liquor 
pumps in four sizes, all of one make 
and interchangeable. The casings are 
large enough to permit a considerable 
range of impeller diameters. For each 
size of pump, spare shafts are stored 
with varying sizes of impellers. In 
those cases where no outage is permis- 
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sible, two pumps must be installed, 
but if an interruption of a half hour 
can be allowed, then a single standard 
pump is used. In case this should 
fail without warning, a spare can be 
set over the same foundation bolts 
and be ready for service in a half 
hour’s time. Most of the pumps are 
bronze. As the cast iron casings wear 
out, they are replaced with bronze. 
Worn bronze casings are easily built 
up by the aid of the electric welder. 

The house mechanics repair and 
maintain and when there are no urgent 
jobs in this line they erect new equip- 
ment. The machine shop always has a 
back-log of new parts and special ma- 
chines to build. It is equipped with a 
versatile master machinist and a full 
complement of machine tools including 
a turret lathe, universal miller, auto- 
matie shaper, horizontal boring mill, 
grinder, vertical keyseater, various en- 
gine lathes, drills, 150-ton press, hand- 
operated traveling crane serving the 
entire floor area, a highly skilled black- 
smith with power hammer and air press 
(drill sharpener) and finally seven 
portable electric welding machines 
which float around the plant. Every 
mechanic is urged to acquire the rudi- 
ments of electric welding under the 
master machinist as instructor. 

As to structural steel and other 
building details, the cost of maintenance 
is largely in the hands of the builder. 
If he does it “well enough to last as 
long as we're here,” his successor will 
have a continuous battle. Structural 
steel hidden behind porous brick con- 
tinues to rust. The third coat of paint 
costs less than the first and may double 
the life. Waterproof sills in brick 
walls do a lot of protecting for a small 
price. Galvanizing of steel sash or three 
coats of the best quality of paint, es- 
pecially on the hidden surfaces, starts 
the job off right and makes mainte- 
nance easy. 

The sheet metal shop in recent years 
has been able to devote itself mostly 
to new work since improved design 
of bins together with electric vibrators 
have reduced the sledge hammer abuses 
formerly administered. The aim of 
manufacturing technique is to reduce 
the man-hour input in proportion to 
the rise in price per hour so as to avoid 
causing pain to the customer by price 
boosts. This is followed also in main- 
tenance and repair. The maintenance 
men are reducing their own hours by 
improving the machines and methods. 

An informal organization does not 
tend to fit neatly into the pockets of 
an organization chart. However, to 
conform to convention, an approxima- 
tion is appended, showing how the en- 
gineering functions of the plant head 
up in the engineer’s office under the 
Engineer, his Assistant, Draftsmen and 
Clerks. The names on the chart pro- 
claim the duties. Sometimes crews 
double up for emergency jobs and may 
also be augmented from the operating 
force. 


Foreman Authority Stressed 
At Glass Works 


A. VAKSDAL and F. S. KRIGER 
Respectively Plant Engineer and Assistant Plant Engineer 
Corning Glass Works, Corning, N. Y. 


— in the tempo of American 
industry is bringing new problems 
to maintenance groups. These prob- 
lems, if successfully solved now, will 
act as insurance against shutdowns in 
the coming months when continuity of 
production will be so important. 

One of the outstanding problems is 
the handicap of loss of persounel and 
the need to retain efficiency regardless 
of losses. With trained men becoming 
scarcer each day the maintenance de- 
partment offers a reservoir of trained 
personnel which is tempting to pro- 
duction departments. Losses through 
conscription and voluntary enlistments 
will still further reduce maintenance 
forces. Increased production hours, 
machinery used to full capacity, and 
new expansion will increase mainte- 
nance volume. Rising wages will tend 
toward increased costs. Maintenance 
departments must, therefore, train men 
rapidiy and must use every available 
means to improve their efficiency. 

This problem of personnel can be 
met by the more careful selection of 
men and by the early training in the 
various trades of likely looking men 
through placing them as helpers with 
older and more experienced crews. 
Boys who have shown mechanical apti- 
tude in high school are quick to learn, 
and moving them from one mechanic 
to another on a variety of work soon 
gives them a working knowledge of 
the trade which can be developed as 
rapidly as the boys’ native ability 
allows. 

Maintenance employees can _ be 
brought to surprising peaks of effi- 
ciency by seeing that proper equip- 


ment is available. Small power driven 


portable tools that can be carried to 
the job, instead of bringing the job 
to the tools, make for better work in 
less time. Substitution of new ma- 
terials and methods for old ways saves 
material and labor costs. Job plan- 
ning, so that materials are available 
when needed, and so that various 
trades are coordinated on the job at 
the proper time, saves hours. Jobs 
planned ahead and scheduled, so that 
each man knows where he is going 
next, saves time lost between orders. 

Continual and constant inspections 
of equipment catch breakdowns before 
they occur and anticipate the ordering 
of necessary parts, again saving many 
hours of lost production. 

Foremen with responsibility must 
also have authority and initiative in 
order successfully to carry on their 
assignments. It is a waste of time 
and effort, besides being an annoyance 
to a production foreman, to have to 
go to the trouble to write an order for 
a leaky roof, a burned-out light bulb, 
a blown fuse or a dripping faucet. At 
Corning, individual trades foremen are 
answerable for this type of occurrence 
and are at liberty to make routine re- 
pairs when they best fit their work 
schedule. Furthermore, it is their 
duty to note the need for such repairs 
as they are required, through routine 
inspections and checks, without having 
others call it to their attention. 

More costly repairs, however, re- 
quire engineering department authori- 
zation. For example, if a roof must 
be replaced, if a circuit is overloaded 
and additional copper or transformers 
are required, the plant engineering 
department is available for advice and 
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further authority. Otherwise, the re- 
sponsibility for maintenance is the 
foreman’s and his alone. No orders 
are required to get a lesser job done 
and no outsider tells him how to do it. 
A constant stream of minor orders 
show that the foreman is not accepting 
this responsibility. 

Our maintenance organization works 
on the theory that the smallest amount 
of red tape gets the best results. The 
plant engineering department, which is 
responsible for all engineering work 
except the development of new glass 
making machines, and glass and mold 
design, supervises the maintenance de- 
partment, as shown in the accompany- 
ing organization chart, but encourages 
the individual maintenance foremen to 
assume complete responsibility for 
their respective divisions as far as 
possible. In the province of the main- 
tenance department is the work of 
earing for repairs on all buildings, 
mechanical equipment of buildings, 
plant roads, protection, general plant 
machinery not maintained by _indi- 
vidual departments, and_ electrical 
equipment, service and lines. Unless 
the volume of work requires calling 
in outside contractors, the department 
also handles new construction of both 
buildings and equipment. 

Each trades foreman controls his 
own group, cooperates with the other 
groups and looks toward the plant 
engineering as an advisory and con- 
sulting service. On major projects or 
those of a technical nature the plant 
engineering office does the design, 
estimating, ordering of material, and 
follows the job in the field. As noted, 
on smaller projects the foreman has 
full responsibility and he in turn often 
delegates individual assignments to 
individual or group leaders within his 
own division. This further develops, 
as far as possible, a sense of responsi- 
bility in each employee and a_per- 
sonal pride in his work and skill. 

Planning and scheduling maintenance 
is always a difficult problem. Close 
cooperation among the foreman re- 
questing the work, and the ones doing 
the work, must be maintained. The 
maintenance foreman cannot always 
work on a machine at the time that 
best suits him or serious production 
losses may result. On the other hand 
a production foreman who demands 
that work be done nights, Saturday 
and Sundays, often incurs only the 
expense of overtime work. 

Orders for all classes of work are 
issued on one general form. The pro- 
duction foreman or other authorized 
person writes an order on the plant 
engineering department for the work. 
All orders pass through a central order 
clerk who makes a copy for each trade 
foreman involved, attaches necessary 
blue prints, parts lists and other perti- 
nent information, and issues them to 
the correct trades foremen after ap- 
proval by the plant engineers. 

Upon receipt of his orders, the fore- 


man sorts them out in order of im- 
portance and assigns them on the 
division scheduling board to the em- 
ployee or group within that division 
who in his judgment can best do that 
job. The scheduling board shows at 
all times, for each employee, the job 
working, the jobs finished that day 
and the orders waiting. Each em- 
ployee has his own job card for each 
order which is rung on the clock when 
work starts and stops. The card 
carries the charge account, job de- 
scription and location, and serves both 


as a time record and job cost record 
when it is forwarded to the cost office. 
Work orders, when completed, are 
marked by the foreman and returned 
to the order clerk for filing. 

With direct and indirect costs con- 
stantly on the upgrade, with industry 
becoming more highly mechanized and 
requiring more maintenance, one main- 
tenance department has succeeded as 
indicated in keeping production free 
of interruptions and has given aid in 
every possible manner to increased 
general manufacturing efficiency. 


Good Organization Essential 
In Pulp Mill Work 


VINCENT F. WATERS 
Technical Association of the Pulp and Paper Industry 
New York, N. Y. 


 gscartemnage in the pulp and paper 
industry differs from other in- 
dustries in many respects and in no 
industry is there a greater demand 
for continuous, uninterrupted opera- 
tion. The mills operate 24 hours a day 
and usually for five to six days per 
week. Even in the shut-down period 
some equipment, such as the power 
plant and prime movers, continues in 
operation. 

The plant engineer is responsible for 
the maintenance organization, as well 
as for the engineering department. The 
assistant plant engineer generally over- 
sees any major repairs and new instal- 
lations. The engineers and draftsmen 
lay out plant improvements, design 
equipment, and sometimes supervise 
repairs, rebuilding of equipment, and 
new installations. Each of the main- 
tenance divisions is under a foreman 
or chief, who is responsible to the plant 
engineer, from whom written orders are 
received for work to be done. 

Each manufacturing department is 
supplied with tour (shift) electricians, 
pipefitters, and millwrights who may 
be called upon at any time by the 
foremen of manufacturing departments, 
without written orders, to take care of 
minor repairs or adjustments. 

First and foremost in the solution 


of plant maintenance is building up 
a plant organization that will work in 
harmony with the management. Care- 
ful selection of men and an outline of 
specific duties is essential. Plant op- 
eration and maintenance must go hand 
in hand. In many cases the operator 
makes minor adjustments. More seri- 
ous defects, however, must be reported 
to the foreman, whose duty it is to 
notify the tour maintenance man or 
send a request to the engineering de- 
partment. 

Duties of the maintenance men are 
extremely varied. Take the case of the 
electricians: Inspection of equipment 
is a regular function of the tour elec- 
tricians. Electricians are responsible 
for the efficient operation of motors, 
generators, automatic controls, electric 
lighting systems, power wiring sys- 
tems, communication systems, elevator 
equipment, fire-alarm systems, time 
clock systems, and ali electrical parts 
of machinery, instruments, and so on. 

In electric motor maintenance the 
electrician must know how to test and 
how to dip and bake motors. He must 
know when it is necessary to change 
bearings, how much end play to allow, 
and what clearance to give new bear- 
ings. He must know how to make 
wiring diagrams and how to assemble 
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and connect coils. He must be able to 
check the load of a motor and change 
motors to fit the load. In wiring he 
must know what size and kind of wire 
to use for various purposes, the kind 
and size of insulators, when to use 
conduit. He must understand the 
principle, cleaning and repair of trans- 
formers. 

The head oiler should know the types 
of bearings and the kinds of oils re- 
quired. He must know proper running 
temperatures and when water is cir- 
culating properly through water-cooled 
bearings. He must recognize ordinary 
causes of trouble, and understand how 
to break in new or overhauled machines. 
One of his jobs is to make simple 
physical tests of oils and grease. 

Thousands of feet of pipe made of 
various materials are used in the plant, 
the service conditions of which vary 
widely: some acid, some alkaline, some 
extremely corrosive, some practically 
noncorrosive, and so on. The pipefitters 
are responsible for the installation, 
maintenance and repair of all these 
pipes and must be able to figure layouts 
of systems, read blueprints, and deter- 
mine length of pipe. The pipefitter 
must be able to repair liquor heaters, 
digester and diffuser leaks, liquor tanks, 
liquor screens, blow valves, liquor 
valves, steam valves, and pipes in the 
digester room. 

The machine shop is an important 
department in the maintenance organ- 
ization. Its equipment includes milling 
machines, boring mills, shapers, plan- 
ers, lathes, ete. The machinist may 
be called upon to work on the most 
delicate instruments, or to machine 
large pump castings. He makes rolls; 
shafts for motors, pumps, winders, etc. ; 
bearings; and many other items. Parts 
for new machines or broken parts for 
old machines may be made or repaired 
in the machine shop. 

Work of the carpenters ineludes re- 
pairing all wood tanks or vats and 
making boxes for shipping paper and 
other materials as required. They 
make forms for concrete, patterns for 
castings, and all similar work. The 
painters paint buildings and equipment, 
inspect painted surfaces and take care 
of special jobs, for acid, alkali, and 
heat resistance. The sheet metal work- 
ers construct tanks, ducts, and the 
like. In the paper mill large volumes 
of air are moved and the sheet metal 
shop is called on for the construction, 
installation and maintenance of many 
hoods and ducts. 

The millwright’s job is one of wide 
diversification. From the woodyard to 
the shipping room, there are conveyors 
of all kinds and sizes, to be maintained 
in first class condition. He may be 
called on to file saws, grind knives, 
adjust bearings and drives. He may 
have to repack a pump or valve, or 
repair or adjust a knotter or a flat 
screen in the digester or screen rooms. 
He must understand the beater, its 
adjustment and its operation. He must 


know when bearings need rebabbiting, 
cleaning or lining up, and how to do 
these jobs. 

He must also be able to disassemble 


and re-assemble the jordans. On the 
paper machine he must be able to set 
doctors and properly align the presses. 
In the dryer section he must adjust 
rolls and guides and adjust takeup on 
belts. On the calendar stacks he must 
check alignment and adjustment, know 
how to remove the rolls and adjust the 
bearings. 

The belt repairmen, who are under 
the chief millwright, make splices in 
leather and rubber belts; replace broken 
hooks; install new belts and adjust 
belt tension. A belt repairman must 
know the normal running tension of all 
belts, how to detect defects, when a 
belt is no longer serviceable, what size 
and kind of belt to use, and how much 
tension to put on a belt. 

Routine handling of say a new pump 
installation is as follows from the 
maintenance department’s view: a job 
number is set up for the job, and cir- 
cularized to all departments involved, 
including the cost department. All 
requisitions which are issued for ma- 
terial for the job are given this job 
number. The workmen then make out 
time slips and charge their time for 
the job against the job number assigned. 
As soon as the pump is in satisfactory 
service, the job number is eliminated 
and the cost department determines all 


the costs and sets up a sheet for de- 
preciation and record purposes. 

There are regular job numbers which 
are never changed. These are used for 
repairs and adjustments. A mainte- 
nance man called to pack a valve or do 
other routine work merely identifies the 
department, work done, and the time 
required on his time slip. If materials 
are required he usually obtains the 
requisition from the manufacturing de- 
partment foreman. 

Each jordan, digester, beater, motor, 
or other piece of equipment, as well as 
each building, is given an identification 
number. The number on a motor or 
other piece of equipment is its identi- 
fication from the time of its purchase 
until the time it is discarded. A card 
record is kept for each piece of equip- 
ment and the cost for repairs is entered 
on this card. The costs and charges 
to individual machines, buildings, etc., 
are made by the cost department so 
that accurate data on the maintenance 
of any piece of equipment are available. 

Preventive maintenance is the work 
done to maintain the equipment of a 
plant rather than to allow it to become 
defective or break down, causing loss 
in production. This requires the sched- 
uling of adjustments, replacements and 
inspections. At regular intervals each 
motor, machine, or other piece of equip- 
ment must be inspected, minor adjust- 
ments made, and any unusual condition 
reported. 


Avoiding Breakdowns 
In a Coke Plant 


F. D. LOHR 
Superintendent, Koppers Co., Seaboard Div. 
Kearny, N. J. 


AFETY ENGINEERS say “Accidents 
S don’t happen, they are caused.” 
The maintenance engineer, paraphras- 
ing this, states “Breakdowns don’t 
happen, they are caused.” Believing 
this he builds up his maintenance or- 
ganization on the theory that proper 


preventive maintenance keep 
breakdowns at a minimum. The 
maintenance organization of the 


Koppers Co., Seaboard Division, at 
Kearny, N. J., is based on this premise. 

The plant at Seaboard is a typical 
byproduct coke oven installation. A 
brief review of its operation is given 
as a background to the discussion of 
the maintenance problems which it 
has. The 3,000 tons of coal it pro- 
cesses each day are unloaded from 
10,000-ton steamers and carried on 
conveyor belts to the stock pile or to 
the preparation building where the 
coals are crushed and mixed. From 
there the coal is taken to the storage 
bins at the coke ovens. It is charged 
into the ovens and coked for about 15 
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hours. The red hot coke is then 
pushed out of the ovens, cooled, sized 
and loaded into boats, cars or trucks 
for delivery to the customer. The 
gas is purified by the removal of the 
tar, ammonia (as ammonium §sul- 
phate), light oil (crude benzol, toluol 
and xylol), hydrogen sulphide, ete. 
Some of the gas is used for heating 
the coke ovens. The greater part, 
however, is sold to the local gas util- 
ity for distribution. 

From this brief outline of the op- 
eration of a coke plant it can be seen 
that the maintenance problems fall 
into three general classes: (1) Ma- 
terials handling; (2) high tempera- 
ture; and (3) chemical. 

Materials Handling—These problems 
are tied in with the maintenance of 
unloading towers, coal bridges, con- 
veyor belts and coal and coke crushing 
equipment. When coke is _ being 
handled and sized, there is the added 
problem of abrasion. Among the more 
outstanding problems have been the 
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determination of the proper material 
for chute lining, the most economical 
steels for coke sizing screens, and the 
most suitable types of conveyor belts 
to be used for coal and coke. The 
recent development of the use of oil on 
coal and coke for dustproofing has 
added another factor to the belting 
problem. 

High Temperatures—Coke ovens are 
high-temperature furnaces built of 
silica brick. They are built in rows, 
commonly called batteries, with a 
common heating wall between each 
oven. The plant at Seaboard consists 
of three batteries of 55 ovens each. 
The ovens are approximately 40 ft. 
long, 18 in. wide and 10 ft. high. 
The temperature in the gas-burning 
flues in the heating walls runs at 
least 2,500 deg. F. and the temperature 
of the coke when pushed is approxi- 
mately 1,800 deg. F. 

Constant attention to minor repairs 
is necessary for the maintenance of 
this enormous mass of hot masonry. 
If these are conscientiously carried 
out, it is hard to guess the probable 
life of a coke oven battery. The ovens 
at Seaboard have been in continuous 
operation for more than 23 years and 
are still in first class condition. There 
is a constant search for new high- 
temperature repair materials and 
methods in order to increase the effi- 
ciency and lower the cost of the routine 


maintenance problems there is the com- 
mon one of the maintenance of build- 
ings, structures and standard equip- 
ment such as steam turbines, pumps, 
motors, boilers, etc. In this connection 
the question as to where the design, 
painting and maintenance of buildings 
and structures pass the needs of utility 
and become matters of decoration is a 
point of fine distinction and a cause 
of much argument and discussion. 

The development of a repair organi- 
zation to handle the problems outlined 
was greatly influenced by the fact that 
a coke plant is a continuous operation 
running 24 hours a day and 365 days 
a year. Of course, spare equipment is 
provided in many instances. On the 
other hand, at many places, such as 
key conveyor belts, it is not practical 
to provide a spare. There is always 
enough flexibility in plant operation 
so that by re-arranging the flow of 
material a shut down of almost any 
part of the plant can be had for a 
limited time. It can be seen, however, 
that close cooperation between the op- 
erating and maintenance departments 
is absolutely necessary. 


ORGANIZATION CHART 


The maintenance organization for 
Seaboard is shown on the chart. It 
can be broken down into several gen- 
eral groups: 

First, there are a number of main- 


chanic is responsible for how a job 
is done. He hires, trains, transfers 
and promotes the members of the re- 
pair personnel. He and the depart- 
mental foremen work together on the 
development of new repair methods 
and materials. 

Backing up these field crews is a 
general machine shop organization con- 
sisting of mechanics, blacksmiths, lathe 
hands, ete. The size of the machine 
shop organization varies from plant 
to plant. At Seaboard it has seemed 
profitable to do the majority of the 
larger repair jobs in the Seaboard shop 
whenever possible. There is no gen- 
eral answer as to how much work 
should be farmed out, since local con- 
ditions result in different answers at 
different places. 

Finally, there are other independent 
maintenance groups such as electri- 
cians, painters, ete. They also have to 
fit their work in with the operations 
of the department which is calling for 
their services. The same policy holds 
in these cases, namely, the operating 
head is responsible for what and when 
and the maintenance head is responsible 
for how. 

The cost accounting set-up at Sea- 
board is briefly as follows: Normal re- 
pair labor and materials are charged 
to the operating department which in- 
curred the expense. Formerly these 
departmental expenses were again sub- 
divided and charged to various pieces 
of equipment in the department. As 
a background of experience over a 
number of years was built up, it was 
found that these subdivisions could be 
combined and simplified because normal 
repair costs did not vary much from 
one year to another. In order to catch 
the extraordinary expenses a “Work 
Order” system is also in effect. A 
work order is issued for any unusual 
repair or construction expense, and 
must be approved by the plant super- 
intendent as well as the department 
head before the work is started. All 
labor and materials are charged to 
the work order and the total cost of 
the job determined when the job is 
completed. In some instances certain 
routine repairs are also covered by a 
work order where it has been found 
desirable to keep separate costs on 
these items. 

To summarize, the operation of a 
coke plant means a continual battle 
against the forces of abrasion, cor- 
rosion and high temperatures. Hence, 
alert preventive maintenance is neces- 
sary to eliminate costly breakdowns. 
The continuous nature of the operation 
makes close cooperation between the 
operating and repair departments nec- 
essary and the organization at Sea- 
board has been developed on this basis. 


Reprirts of this 8-page Report are 
available at 25 cents per copy. Address 
the Editorial Department, Chem. & Met., 
330 West 42nd St., New York, N. Y. 
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: maintenance which is always being tenance crews consisting of a working 
z carried on, foreman and several mechanics. Some 
, Chemicals—The processing of the of these are permanently assigned to 

gas at Seaboard involves treatment certain operating departments. Others 
with fresh and salt water, acids and are moved from one department to 

BS alkalis, which means that the coke another as the need arises. The de- 
‘ plant faces all the attendant problems partmental general foreman is _ held 
a8 of corrosion, correct use of materials, responsible for the maintenance work 
7 etc. Here too is the ever present in his department. It is up to him 

problem of the improvement of ma- to line up what jobs are to be done and, 
te terials, equipment and methods in the equally important, when they are to 

i handling of different types of chemicals be performed. To this extent, the 

mentioned. general repair crews report to him. 

‘ In addition to these three types of On the other hand, the master me- 
Coke Plant PLANT 

a ASSISTANT SUPERINTENDENT 

i Operating Departments Master Mechanic Chief Electricion Other Crofts 

Gen'! Coal Handling Machine Mointenance Corpenters 
Cool Hendling Maint. Crew } Shop Crow 

General Masons 

Gen'l Foreman Coke Handling Machines Repair 

Coke Hondling Maint. Crew Pointers 
Gen’! Foreman Oven Shift* Electrical 

Ovens Crew Mechanics Shop 
ond Helpers 
Gen'l Foreman’ Oven Shift Etectricians* 

an Heating “"") Masons ond Helpers 
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facts YOU NEED TO KNOW ABOUT... 


Rotary-Drum Vacuum 


For filtering and washing practi- 
cally all solids except colloidal or 
very coarsest granular materials 


The rotary-drum vacuum filter is best 
suited for filtering solids that are easily 
kept in suspension by mechanical agita- 
tion. These include finely divided solids 
that settle readily and crystalline solids 
having a specific gravity near that of the 
liquid. By far the most filtration prob- 
lems come under this classification. 


ADVANTAGES 


High Capacity —The rate of filtration of 
any filter is very high at the start and di- 
minishes as filtration progresses. Because 
of the short filter cycle of the rotary-drum 
vacuum filter, high capacities are always 
obtained. In the best designs, the initial 
cake is formed under low vacuum, which 
helps to eliminate cloth blinding and allows 
the use of a more open filter medium— 
thus further increasing over-all capacity. 


High Washing Efficiency —\n general, the 
uniform cake formed by a rotary-drum 
vacuum filter, coupled with the uniform 
application of wash water, results-in high 
washing efficiency. 

Low Operating Costs—Since the rotary- 
drum vacuum filter is entirely automatic, 
as many as 8 or 10 can be handled by one 
operator, who need not be highly skilled, 
thereby avoiding high labor costs. Main- 
tenance cost is low, since speeds are slow. 


LIMITATIONS 


There are some applications to which 
the rotary-drum vacuum filter is not well 
suited. For example, with very coarse 
granular materials that settle very rapidly, 


Swenson rotary-drum vacuum 
filter used in a paper mill 


Filters 


it is difficult to maintain a uniform sus- 
pension by mechanical agitation. Such 
materials are much more economically 
handled on the top-feed filter, especially 
when complete drying is required. With 
slow-settling solids of a colloidal nature, 
or if polished filtrates are necessary, the 
pressure filter is recommended. 


TYPICAL APPLICATIONS 


Rotary-drum vacuum filters are used 
extensively in the production of many ma- 


PRINCIPLE OF OPERATION 


Feed enters the tank and the solids are held in suspension by an agitator. As the 
drum rotates through this slurry, liquor is sucked through the filter screen, while 
the solids remain on the drum surface as a cake. This filter cake passes through 
the initial drying section, then under sprays of wash water, and then through the 
final drying section. It is finally removed by a scraper assisted by a light blow- 
back of air. Dewatered cakes may be discharged direct or to a repulper. The 
filtrate and air pass into the drum sections, then through ports in the discharge 
trunnion, thence into the discharge head, and finally into a receiver. 


terials. Among them are Glauber’s salt, 
vacuum pan salt, caustic salt, lime sludge, 
zinc sulphate, flotation concentrates, po- 
tassium carbonate, copperas, Steffens 
process sludge, starch, cement, and blast 
furnace flue dust. 


SWENSON offers a complete line of 
rotary-drum vacuum filters, in a wide 
variety of materials, including lead, 
nickel, stainless steel, and Everdur. 
Write for new bulletin, ‘‘Efficient Fil- 
tration at Low Cost.”’ 


SWENSON EVAPORATOR COMPANY 


Division of Whiting Corporation 


15669 Lathrop Ave., Harvey, Lil. 


FILTERS 


EVAPORATORS 


CRYSTALLIZERS 
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ent of a northwestern wood-work- 
ing plant said to his shop foreman. 
“... Kiln’s tied up again with heat- 
ing trouble!” 


The plant was swamped with 
orders—like many another shop to- 
day. And repeated valve trouble in 
the steam line at the kiln meant fall- 
ing farther behind on deliveries. 

Preventive Maintenance was the 
only answer. For it’s the only way of 
solving piping problems perma- 
nently. Yet, Preventive Maintenance 
is a simple technique—just a matter 
of being sure the installation is right, 
and the valves and fittings the best 


large. It couldn’t operate properly 
at the low pressure setting required. 
Severe wire-drawing cut the seat 
and disc. The valve leaked—pres- 
sure went up—the kiln temperature 
couldn't be controlled. 

Preventive Maintenance coun- 
seled replacement with a two-inch 
pressure regulator. It would give 
ample steam for heating the kiln. It 
would give finer control without re- 
stricting operation of the automatic 
valve mechanism. A Crane No. 960 
brass regulator was put in the line. 


Results: No more interruption of kiln 


fee service condicions operation; no more shop time lost for 
lack of material. Another plant super- 
The Superintendent saw the waste, P 
eA in ordinary repair—he called in intendent knows the value of Preven- 
: H. E. O.. the Crane Man. His wide tive Maintenance. Also knows the 
4 experience would help to remedy Crane Man can help him get most for 
_§ the trouble quickly and surely. piping maintenance dollars. Because 
oF Here’s what the two men found: Crane is not only the source of valves 
’ Steam was piped from the boiler and fittings for every service, but of 
_ with a four-inch line equipped with accurate information on their proper 
a four-inch pressure-reducing valve. application as well. 
This case is based on the personal experience of H. E. 0., a Crane Representative in the St. Paul Branch, 
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A Case Wher 

REDUCED PRESSURES 
os KEPT AT STEADY FLOW 
a WITH CRANE 960’s 
&§ Cutting down pressure is only part 
oh of the job of pressure reducing. 
4 What you also want is a steady flow 
; in the service line. You get both in 
“Al “4 ZOU'LL have to shut down at And there was the source of the these sturdy-built Crane No. 960 
three today,” the Superintend- trouble! The valve was much too Monee 


or air. 

The 960 is ideal for Preventive 
Maintenance on modern process 
lines—on vulcanizers, cookers, 
driers, paper machines, air tools, air 
blasts, in heating systems. 

Unlike ordinary reducing valves, 
the Crane 960 maintains reduced 
pressure at the point desired re- 
gardless of how much steam or air 
is being used. It will not permit 
pressure build-up when service line 
is idle. 

Crane 960’s are available for re- 
duced pressure ranges of 5 to 30 
pounds and 31 to 200 pounds. Oper- 
ation is simple; ready accessibility 
permits easy inspection and servic- 
ing. In 6 sizes up to 2”. Page 415 of 
your Crane No. 52 Catalog gives 
complete specifications. 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 
VALVES + FITTINGS + PIPE 
PLUMBING + HEATING + PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS iN ALL MARKETS 
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REFINING OF 
LUBRICANTS 


OLVENT refining processes developed in the 
SS past few years are now applied generally 
in the manufacture of lubricating oils. Selective 
solvents remove constituents present in erude 
lubricating fractions which are considered un- 
desirable from the standpoint of resistance to 
deterioration in service and which give undesir- 
able viscosity-temperature characteristics to oils 
as finished by older refining methods. 

Among the solvents used, furfural has received 
wide acceptance. Furfural refining was diseov- 
ered by the Shell Oil Co. and developed com- 
mercially by The Texas Co. during 1931-1933. 
After operation of the first plant at the Indian 
Refining Co. refinery at Lawrenceville, Ill., The 
Texas Co.’s vefinery at Port Arthur, Texas, in- 
stalled a 5,000 bbl. per day (charge oil) unit in 
1935. 

The process involves the following steps: 

1. Continuous countereurrent extraction with 
furfural at controlled temperatures between 130 
deg.-280 deg. F., depending on oil processed. 

2. Recovery of solvent from refined oil and 
extract fractions by evaporation, using suitable 
heat exchange for fuel economy. 

3. Steaming small amounts of the remaining 
solvent from extract and refined oil. 

4. Reeovery of furfural from furfural-water 
mixtures. 

Flow rates on all streams are accurately con- 
trolled by suitable control instruments. Solvent 
losses average less than 0.05 per cent of the total 
solvent turnover. Furfural is rerun from ten to 
fifteen times daily. Total furfural refining 
capacity now amounts to over 30,000 bbl. charge 
stock per day. 

The accompanying flow diagram and illustra- 
tions cover a unit which processes both distil- 
late and residual lubricating stocks from a 
variety of sources. 

Refined oils are subjected to finishing treat- 
ment to meet color and other specified tests and 
to dewaxing to obtain low cold test. 
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General view of furfural refin'ng unit 
with nominal charge oil capacity of 
5.000 bbl. per day 


Instruments and control panel, showing rate of flow controllers 
temperature and pressure indicators and recorders 


towers. 
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] At right are two continuous counterflow furfural extraction 
Equipment at left is part of solvent recovery system 


Refined 


Oil Solution 


2 Refined oil vacuum flash tower appears at the extreme left 
in this view of the furfural installation for lubricating oils 
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3 Interior of pump room of the furfural refining unit showing the extract 


solution transfer pumps 
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4 View showing three vapor and liquid heat exchangers in the furfural 
unit in the Texas Co.'s refinery at Port Arthur, Texas 


6 Battery of exchangers and coolers in the furfural unit at the 


PRESS. 


REGULATOR FLASH TOWER 


REFINED VAPOR HEAT 


EXTRACT 
VACUUM 
STEAM 
STRIPPER 


oll FLASH TOWER EXTRACT 
STORAGE 40 Lb. Gage Pressure MIX. HEATER Open Steam 
EXCHANGER 
Refined Oil 
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5 Left to right—in background—Solvent storage, pumphouse and control house. In 
foreground—Refined oil solution heater and extract solution heater 


9 Charge oil and running tanks for the 5,000 
background 
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xi unit at the Texas Co.'s refinery at 


layers are separated and separately decanted to fractionators 


8 Large diameter horizontal tank is wet solvent separator in which water and furfural 


or the 5,000 bbl. furfural unit ; 
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9 Another view of the furfural pumphouse, extract mix pumps in the foreground, 
vacuum pumps in the background 
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A STONE process plant is a good 
place to get the low-down on motor 
performance. Abrasive stone dust 
fills the air . . . loads are heavy... 
and costs are closely watched! 


That’s how conditions are at the 
Marble Cliff Quarries Company 
plant, Columbus, Ohio . . . condi- 
tions that can wreck an ordinary 
motor in a few months. And be- 
cause Marble Cliff Quarries want 
uninterrupted service...long motor 
life .. . low power costs . . . they’ve 
equipped their plants with 187 Lo- 
Maintenance Motors . . . practically 
a 100% representation for Allis- 
Chalmers! 


But read what E. H. Humberstone, 
superintendent, has to say — 


“We make flux for the steel in- 
dustry, and that means we must keep 
close watch on our costs. Often our 
motors run 24 hours a day, for 


_ == Says E. H. Humberstone, Superintend- 
ent, Marble Cliff Quarries Co., Columbus, 
Ohio. And He Adds —“That’s Why | Use 
 Allis-Chaimers Lo-Maintenance Motors in 
~ Our Plants — 187 of Them!” 


THAT PA 


months at a time. Yes, I’m tough on 
motors — have to be! But for years 
we've given first choice to Lo-Main- 
tenance Motors because we have 
found they give longer service with 
less servicing.” 


Your Best Buy is 

Lo-Maintenance! 
What Mr. Humberstone says is being 
backed up by hundreds of other pro- 
duction men . . . men who want the 
low-cost, money-saving service Lo- 
Maintenance Motors give them... 
in reduced power costs . . . in long- 
er life. 


For in Allis-Chalmers Lo-Mainte- 
nance Motors you get performance 
that’s more than just a rated horse- 


ONE OF 187 ALLIS-CHALMERS LO- 
Maintenance Motors in use in the Marble 
Cliff Quarries Co. plants, this 10-hp motor 
drives a double-deck screen . . . was in- 
stalled in 1925. Service costs on this motor 
in fifteen years to date have been zero! 


power. It’s performance based on 
full-measure construction — inde- 
structible rotor . . . distortionless 
stator . . . high carbon steel frame 
. .. no skimp or stint anywhere. 
These, plus all the other Lo- 
Maintenance features, make it the 
best motor buy for you. 


For full information on how these 
motors can help you cut your power 
costs, see the trained engineer in the 
district office near you, or write Allis- 
Chalmers, Milwaukee. 
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Fineness CONTROL 


Think of turning a dial a few points and getting a 
range from 80% minus 100-mesh up to 99.5% 
through 325-mesh! That is the way you regulate 
the whizzer by a lever on the variable speed control, 
a feature that makes this versatile IMP MILL unique 
in its ability to meet exacting specifications in the 
production of powdered materials. 


RAYMOND 
Whizzer-Type IMP MILL 


WHEN “rush orders” for powdered products 

put heavy pressure on your production depart- 

ment, you need a Pulverizer with quick, sure 

response to your every demand. Capable of 

instant adjustment to desired fineness while the 

machine is running . . . suitable for handling a 

wide variety of materials, wet or dry . . . adapt- eg ng like to 

able for many different grinding operations ... “PW te amazing 

on of difkcal results obtained 
ependable on long runs of difficult pulverizing with the Raymond 
. . economical on the basis of high capacity per IMP MILL on 

horse-power. Today there is a machine doing all chemicals, colors, 


that and more . . . the Raymond IMP MILL _ Plastics, clays and r 

equipped with single or double whizzer sepa- Then ask for Cata- a  ——— = 
rator, and Flash Drying optional. log No. 41. IMP_ MILL 


RAYMOND PULVERIZER DIVISION 


COMBUSTION ENGINEERING COMPANY, INC. 4 
1311 North Branch Street CHICAGO 


Sales Offices in Principal Cities Canada: Combustion Engineering Corp., Ltd., Montreal 
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Technical, Industrial, Personal 


SHELL OIL WILL BUILD SOLVENT 
EXTRACTION PLANT 


Plans for the construction of a new- 
process solvent extraction plant, the 
first of its kind in the middle west, 
has been announced by R. C. Roberts, 
manager of the Shell Oil Co. refinery 
at Wood River, Ill. It will be the first 
plant ever to produce high solvency 
naphthas and odorless cleaning sol- 
vents successfully from mid-continent 
crude oils. The new plant, to be lo- 
cated at Shell’s Wood River refinery, 
will cost $550,000 and will go into 
operation early next summer. Its con- 
struction is being carried on entirely 
separate from the $10,000,000 refinery 
expansion program announced early 
this year and now in its final stages at 
Wood River. 

Constantly increasing national de- 
fense demands and the kindred ex- 
pansion of the building industry, one of 
the largest users of naphthas, are 
given by B. G. Symon, technical prod- 
ucts manager for the Shell company, 
as the primary reasons behind the 
erection of the plant. 

Other naphthas manufactured in the 
new unit will be of the “odorless” 
variety. It is also stated that an odor- 
less fly spray base will be produced, so 
free of smell and taste that sprays 
made from it can be used freely with- 
out annoyance. 

When completed, the new Wood 
River plant will be one of the largest 
and most complete in the United 
States. 


MERCK & CO. WILL CONSTRUCT NEW 
CONTROL LABORATORIES 


Merck & Co. Ine., has completed 
plans for new analytical control lab- 
oratories to be built at the head- 
quarters plant of the company at Rah- 
way, N. J. The control division which 
will occupy the new building is 
responsible for testing all raw mate- 
rials, ingredients, products, and pack- 
ages for the company which turns out 
some 3,000 separate items in 13,000,000 
containers per year. 

Original features of the new lab- 
oratories are the result of extensive 
studies of operation and _ function. 
These studies were made by the lab- 
oratory staff in cooperation with the 
company’s industrial engineers. Most 
striking feature is in the design of 
chemists’ laboratory tables which are 
in the form of a cross. Each of the 
four angles is designed to provide a 
working area for one chemist whose 
writing desk will be within the in- 
dividual angular area. Opposite ends 


of each cross will be assigned respec- 
tively to sinks and to compartments 
for clean glassware and balance areas 
for weighing samples. A fume “hood” 
will rise from the intersection and will 
provide individual access points for 
each chemist. High precision ana- 
lytical balances will be located within 
a few feet of each working area. Ac- 
cording to the new bench design, each 
chemist will work in a semi-private 
bay with all necessary facilities within 
or adjacent to his station. Traditional 
inconvenience, time loss, and “extra 
steps” will be practically eliminated. 


DuPONT STARTS PRODUCTION OF 
POTASSIUM CYANIDE 


Domestic manufacture of potassium 
eyanide, a “strategic” chemical em- 
ployed in hardening tool steels, was 
announced on Dec. 4 by E. I. du Pont 
de Nemours & Company. This chemical 
until now has been imported, but 
little of the imported material is now 
available. Production of the mate- 
rial is under way in the company’s 
R. & H. Chemicals Department. 

Company spokesmen said the de- 
velopment was prompted -hby current 
U. S. needs, and the urgency of 
national self-sufficiency. American raw 
materials will be used exclusivelv. 
Potassium cyanide is important in 
heat-treating steel and in electroplat- 
ing metals. It is also used in engrav- 
ing and lithography. Du Pont is a 
large manufacturer of sodium cyanide, 
and pioneered in American manufac- 
ture of that related chemical. 


CALCO OPENS NEW EFFLUENT 
TREATMENT PLANT 


A new $500,000 effluent treatment 
plant was placed in operation at the 
Bound Brook plant by the Caleo Chemi- 
cal Division. American Cyanamid Co. 
last month. Governor A. Harry Moore, 
members of the State Department of 
Health and Sanitation, as well as vari- 
ous local and company officials were 
present at the opening. 

The new plant is located nearly a 
mile westward from the main Calco 
plant. It is made up of, first, a com- 
positing basin having a 5}-acre sur- 
face. The bulk of decolorizing takes 
place here. Adjacent to this first basin 
is another where ten million gallons 
of alkaline carbonate obtained from 
the nearby Johns-Manville Co. have 
been collected. Thirdly, there is mix- 
ing and controlling equipment which 
automotically regulates the addition 
of the carbonate slurry to the treated 
effluent to maintain a constant pH. 
The next unit in the process is a 60 
million gallon capacity settling lagoon 
having a 23-acre surface, which gives a 
5- to 6-day detention period. Lastly, 
is a diffusion, aeration and dilution 
dam stretching across the Raritan 
River. 
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JAPAN LOCATES LARGE DEPOSIT 
OF SULPHUR 


A great setback for Japan’s sul- 
phurie acid industry was the disaster 
that wrecked the famous Matsuo sul- 
phur mine. Sulphuric acid producers, 
or at least many of them, have been 
compelled to substitute pyrites for pure 
sulphur, with a corresponding loss in 
efficiency and net output, which in 
turn affected the production of am- 
monium sulphate, dyestuffs, and ex- 
plosives. 

At this juncture, great importance is 
being attached to the discovery of a 
new sulphur deposit. The new deposit 
was located at the Seishin River, in 
the Hokkaido, and is expected to yield 
3,000,000 tons of sulphur, out of a 
probable content of 6,000,000 tons. 
Initial production is expected to 
amount to 3,000 to 4,000 tons a month. 
A steam refining plant will be installed 
at the suggestlon of Dr. Yamada, of 
Kyoto Imperial University. 

Another attempt at restoring sul- 
phur production to former levels is 
being undertaken by the Imperial Min- 
ing Development Co., a semi-official 
holding corporation established some 
time ago to buy control in small un- 
profitable or inefficient mining enter- 
prises. 


CHEMICAL ENGINEERING APPROVAL 
GIVEN TO DETROIT 


The University of Detroit has been 
notified by the Engineers Council for 
Professional Development that the 
curriculum in chemical engineering 
together with facilities for teaching 
the courses involved, including faculty, 
library and laboratory facilities has 
been accredited by this council. 

This action by the Council followed 
accrediting of Chemical Engineering 
by the American Institute of Chemical 
Engineers which action was taken dur- 
ing the past summer as a result of an 
examination of the facilities in chemi- 
cal engineering at the University. 

Final accrediting of chemical engi- 
neering was the culmination of a six- 
year effort on the part of the Uni- 
versity begun by Dr. H. E. Coles and 
carried on for the past four years by 
Dr. C. G. Duncombe under the adminis- 
tration of C. J. Freund, Dean of the 
College of Engineering. 
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News from Washington 


WASHINGTON NEWS BUREAU, 


ontTracts for synthetic rubber 
C manufacture did not materialize 
during November as expected. The 
delay in giving direct government aid 
to the enterprises which are to take 
up this manufacture at an accelerated 
rate has been very disappointing both 
to industry and to the technical plan- 
ners. The matter has been held up in 
the offices of the R.F.C. where contracts 
had to be formulated in the name of 
Rubber Reserve Co., the quasi-govern- 
ment corporation now entrusted with 
synthetic development as well as pur- 
chase of natural rubber. 

Still discussed, but apparently not 
too promising, is the novel proposal 
that this company buy all of the out- 
put of synthetic plants for at least a 
year. The quantity that would be 
purchased from any company during 
its development period would be de- 
termined, under this proposal, by the 
prices which the manufacturer would 
be willing to accept. Any maker of 
synthetic rubber which could produce 
an acceptable product at 20 or 25 cents 
per pound, could sell all that he would 
make. But those whose small-scale 
operations or early development costs 
would make necessary prices twice or 
more this rate, would not be expected 
to receive contracts for more than 
nominal tonnages. 

All early synthetic rubber purchases, 
regardless of the plan used, are likely 
to be resold to rubber manufacturers 
for further development. The natural 
rubber purchased will presumably be 
held more or less indefinitely in the 
stockpile, for use only in the event of 
actual interruption of supply from the 
Far East. But at least a substantial 
part of the purchases of synthetic rub- 
ber, if and when they are made, will 
be resold promptly to the tire makers. 
The latter group will be expected to 
try out on a full commercial scale 
these new raw materials so that they 
surely can handle them efficiently when 
and if regular supply of such com- 
modity becomes a part of the routine 
manufacturing raw material. 

Apparently Rubber Reserve Co. has 
ample authority to carry out any such 
transactions, but the complicated form 
of contracts being discussed had pre- 
vented any definite conclusions even 
after two months of negotiation. 


Explosive Licenses 


Washington representatives of the 
chemical industry are much disturbed 
by the bill introduced in Congress by 
Representative Smith of West Virginia 
at the request of the Department of 
Interior (H.R. 10607). That bill pro- 
poses that everyone who makes ex- 
plosives or buys or handles these ma- 
terials (or a long list of ingredients 
used in making them) must get a 
license from the federal government. 
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Any quantity greater than one ounce 
of many common industrial chemicals 
could be sold only to those having such 
license. And the first draft of the 
bill does not give the department au- 
thorities any privilege of shortening 
the list of commodities so regulated, 
though they do have proposed author- 
ity to imerease the list whenever 
necessary. 

The first plan is so complicated that 
every high school or college, every 
laboratory no matter how small, even 
the drug store, and in some cases 
grocery stores handling agricultural 
chemicals would require a_ federal 
license. The number of licensees would 
run up into the tens of thousands im- 
mediately; and an infinite amount of 
administrative supervision would’ be 
required. > 

Manufacturing Chemists’ Association 
has had numerous conferences on this 
matter with department officials, the 
legislators interested, and representa- 
tives of the Federal Bureau of Investi- 
gation. They point out that the in- 
dustry is just as anxious as the govern- 
ment to prevent diversion of dangerous 
chemicals or explosives to improper 
uses. But it appears that the multi- 
tude of details prescribed in the first 
draft, as made up by some very zeal- 
ous attorneys, would do far more dam- 
age than good. 

At the end of November it does not 
appear likely that Congress will give 
this bill any consideration before Janu- 
ary. However, the desire to prevent 
the use of chemicals or explosives for 
sabotage purposes will probably result 
in a prompt consideration early next 
year. 


Priority Rules 


The contracting officers of Army and 
Navy have authority to assign certain 
priority ratings to any orders for 
goods or equipment purchased for mili- 
tary purposes. The materials required 
immediately for training-camp use get 
A-1 priority. Other types of military 
goods rate downward in the A series 
as far as A-9, the materials required 
on educational orders. 

Such priority rating is merely a re- 
quest to the manufacturer to meet cer- 
tain indicated delivery dates. He is 
asked to give preference to such orders 
over other government or private de- 
liveries where necessary to meet the 
required date. This is a request and 
not an order. But without exception 
the industry executives are cooperat- 
ing and meeting the requests or 
arranging satisfactorily for readjust- 
ment of dates of delivery. 

A comparable scheme of cooperation 
in allocation of products to the U. S. 
government, the British government, 
and perhaps the Canadian authorities, 
was being worked out at the end of 


Machine tools were the 
most important item given priority at- 
tention, but considerable thought was 
being applied to such commodities as 


November. 


steel and zine. It is feared that some 
of these industrial raw materials may 
have to be rationed before many 
months are past. Certainly they will 
require such treatment if a shooting 
war begins. 

There are no blanket ratings either 
now used or contemplated. No com- 
pany gets a general priority classifi- 
eation nor is any particular industry 
singled out. Priorities are applied 
solely to specific orders for definite 
quantities of goods wanted at particu- 
lar dates. And the Priorities Board 
hopes to maintain this rifle shot 
method of solving problems and avoid 
any scatter-bore shotgun technic. 


Munitions Plants 


The Army has claimed that the 
seeming slowness in getting contracts 
signed and ground broken for the re- 
mainder of the munitions program is 
partly due to difficulty in getting men 
of experienced administrative and ex- 
ecutive ability to get the whole range 
of operations functioning. Nearly a 
dozen chemical and ammunition as- 
sembly works for which money is 
available were not under contract early 
in December. Total cost of these 
plants will exceed $150,000,000. There 
appears to have been a trend to speed 
up the program by doubling up on 
the same projects. This was shown 
last month by adding tetryl produc- 
tion to the TNT-DNT plant to be 
operated by du Pont at Wilmington, 
Ill. Construction and equipment cost 
of this project has been increased from 
$11,000,000 to $17,700,000, partly to 
accommodate tetryl production. Fur- 
ther expansion is likely. 

Negotiations on the contract for the 
du Pont and Allied Chemical & Dye 
ammonia works—former at Morgan- 
town, W. Va.; the latter in Kentucky 
—and for the Tennessee Valley Au- 
thority-operated ammonium nitrate 
works, which includes a 150-ton daily 
capacity synthetic ammonia plant, 
were completed during November. For- 
mal announcement of the Morgantown 
unit to cost $15,000,000 was made Nov. 
30 and was followed three days later 
by an announcement that $6,500,000 
had been allocated to TVA to build a 
new ammonia plant and for recondi- 
tioning the Muscle Shoals nitrate 
works. Production capacity of the du 
Pont plant was not announced but it 
is to be considerably larger than the 
one at TVA. The Allied Chemical & 
Dye ammonia pliant is to be roughly 
similar to that being built by du 
Pont. 

Contract for the TNT-DNT plant at 
St. Charles, Mo., to be Atlas Powder 
operated, was completed during 
the month. Construction will cost 
$11,325,000 on initial plans, with pros- 
pects of expansion being ordered before 
the job is done. Other progress dur- 
ing the month on previously identified 
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for the Union Center, Ind., and Bur- 
lington (formerly listed as Davenport), 
Ia., ammunition loading assemblies. 
Todd & Brown, Inc., New York, will 
operate the Union Center project; Day 
& Zimmerman, Philadelphia, the Iowa 
assembly. 


Aluminum Supply 


Formal announcement came late in 
November from Defense Commissioner 
Stettinius, in charge of raw materials, 
that the country is now assured an 
adequate supply of aluminum to meet 
all defense and commercial require- 
ments in sight—with margin to spare. 
(See Chem. & Met. for Nov. °40, p. 
794). Arrangements to considerably 
more than double 1939 production fa- 
cilities are credited with bringing this 
about. 

The picture may not be as rosy as 
it sounds, however. Not all the pro- 
duction expansion which was lumped 
together to compile the 825,000,000-Ib. 
a year capacity total for July, 1942, 
is actually certain to materialize. 
Plant facilities actually underway or 
planned, for which sufficient power 
supply is available, assure a produc- 
tion capacity of 780,000,000 lb. by 
July, 1942. The rest of the announced 
total supply hinges upon obtaining 
additional power—probably available, 
but not certain when this was written. 

In addition, the 825,000,000-lb. an- 
nounced total is sufficient to supply 
normal markets and airplane require- 
ments for present American and Brit- 
ish orders, including the new 12,000- 
plane British program. It does not 
include an additional American plane 
program expected to materialize early 
in the next Congressional session, 
which may, or may not, be geared to 
mesh with the new British schedule. 

Sharp increases in Arkansas bauxite 
production also is being arranged to 
supply the basic ore for this expanded 
program. New mines also are being 
brought in in Dutch Guiana to build 
up American ore stocks. 

Present announced schedule of new 
plant additions follows: January, 
1941, Alcoa, 30,000,000 Ib.; April, 
1941, Badin, N. C., 14,000,000; April- 
June, 1941, Vancouver, Wash., 90.- 
000,000 (three units); January, 1942, 
Aleoa, 60,000,000 (two units); July, 
1942, Alcoa, 30,000,000; July, 1941, 
Reynolds Metal Co. plant at Sheffield, 
Ala., comes into production with ini- 
tial capacity of 20,000,000 lb., expand- 
ing to 60,000,000 Ib. by July, 1942. 


Activated Carbon Plants 


Negotiations for construction of two 
government owned-privately operated 
activated carbon works using a domes- 
tic raw material to end this country’s 
dependence upon coconut shell imports 
for gas masks, were virtually com- 
pleted during November. National 
Carbon Co. will build one plant at 
Fostoria, O., where it has been pro- 
ducing a sawdust block charcoal on a 
pilot plant basis for some time, and 


Barneby-Chaney Co. will construct the 
other at Zanesville. 

The plants are expected to cost 
around $1,000,000 each, but no esti- 
mates are available translating this 
into production volume. Additional 
plants may be added to the schedule 
later if and when the need becomes 
more acute and funds are available 
which are not more needed elsewhere. 

An improved process for activating 
the charcoal produced with domestic 
raw materials available in abundance 
is understood to provide an even better 
eannister filter than the old coconut 
char filter. Chemical Warfare Service 
has been using pilot plant amounts of 
this new product in experimental gas 
mask production for more than a year. 

Construction of the Ohio charcoal 
units will bring into reality the techni- 
cal development reported in these 
pages a year ago as heralding the re- 
moval, for all practical purposes, of 
charcoal from the nation’s strategics 
list. This event also was forecast as 
long ago as last March by the Army- 
Navy Munitions Board when, in a 
reference work of general information 
on strategic materials, it reported: 
“It is believed that within the next 
year large-scale production of an en- 
tirely satisfactory non-coconut char 
for gas mask cannisters will be avail- 
able and thus will eliminate this now 
strategic materials from the list.” 


News “Fines” 


Superphosphate Defined—At its re- 
cent meeting A.O.A.C. adopted the fol- 
lowing definition: “Superphosphate is 
a product obtained by mixing a rock 
phosphate with either sulphuric acid 
or phosphorie acid or with both acids.” 
Thus the fertilizer industry gets rid of 
the old confusion of definition which 
made certain slags appear in the high- 
grade fertilizer class. 


Low Interest Loans—If the commer- 
cial banks do not loan money at from 
1.5 to 4 per cent then the R.F.C. will 
do so. The bankers do not like this 
idea of very low interest rates even on 
plants built or expanded for govern- 
ment contracts. But the “government 
guarantees to contractors” make these 
rates reasonable, according to Federal 
Loan Administrator Jesse Jones, whose 
word is final in such matters. 


Congress Stays—In its decision to 
remain in session Congress did not 
plan much legislation. It merely 
wanted to persuade the country that it 
was not going off home for a vacation 
leaving unrestrained the opportunity 
for war-like gestures by administra- 
tive officials. Most legislation pending 
will die with the end of this session 
and require re-introduction in January. 
But bills well advanced in this Con- 
gress really have a running start to- 
ward enactment next year. 


Sorghum Sugar—Washington takes 
rather seriously the claims of im- 
portant new methods for obtaining 
crystallized sucrose out of sorghum 
syrup which have been announced 
through the daily papers. When such 
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results can be developed to the point 
worth commercialization there will be 
a new lot of congressmen back of the 
idea of creating more domestic sugar 
industry. Since sorghum grows in 
semi-arid land this might create a 
very strong new domestic sugar bloc. 
But the realists, even those optimistic, 
know that such developments lie some 
years ahead, if they come at all. 


New I1.C.C. Rules —The completely re- 
vised “regulations for transportation 
of explosives and other dangerous 
articles” were scheduled to be avail- 
able to industry during December. 
The I.C.C, hopes that this revision can 
take full effect in January. The re- 
vision is in form and presentation 
rather than in substance, however. 
Every chemical enterprise will need 
to study the new rules, and officials 
hope that they will find them much 
easier to apply than the old compli- 
cated form. 


Buying Frem South America —Uncle 
Sam intends to buy copper and other 
commodities from South America so 
that there will be no shortages in the 
United States. This technique will be 
applied to prevent price rises here 
which might otherwise result in lifting 
prices -to encourage uneconomic U. S. 
development. Some purchase of 
Chilean nitrate is planned also, largely 
to aid the Chilean government in bal- 
ancing its budget. Loans are also be- 
ing extended by R.F.C. for railway 
development to bring manganese out of 
Brazil and for port and air-base de- 
velopment in the Argentine and Uru- 
guay. All this is a part of the 
Hemisphere program. Stabilization of 
Latin American economy is a first step 
toward further good neighbor and 
mutual defense ends. 


The New Labor Board —Appointment of 
Harry A. Millis as chairman of the 
National Labor Relations Board vir- 
tually insures a new philosophy at that 
labor-trouble spot. Several of the more 
radical staff members resigned when 
it was known that the President was 
going to name Millis as a successor to 
Madden, offering convincing proof of 
the more judicial character of the 
proceedings to be expected in the 
future. Millis is one of the most ex- 
perienced labor conciliation men of the 
country and brings a spirit of co- 
operation in labor settlements to his 
new post. However, neither Millis nor 
Leiserson have any sympathy for a 
breakdown in the 40-hour week pro- 
gram. However judicial they may be 
in labor disputes they will probably 
offer little if any encouragement for a 
longer work week. 


Stock Pile Growth —Government stock 
piles of strategic metals and minerals 
have not grown as fast as expected. 
Private industry is taking most of the 
imports. So long as this mean a build- 
ing up of reserves in private hands the 
government does not object. In fact, 
officials prefer so to conserve stock 
pile money where feasible. 
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GERMAN ECONOMIC DECREES POINT TO INDUSTRIAL REORGANIZATION 
IN CONQUERED AREAS 


Special Correspondence 


NDICATIONS of some of the forms 
I intended in a German “new order” 
on the Continent can be seen in recent 
administrative and economic decrees 
and industrial reorganization plans in 
the conquered areas. Since Oct. 1 
Bohemia-Moravia hes been  incorpo- 
rated completely into German customs 
territory, and Reich excise and sales 
turnover taxes are applied there. In 
Luxembourg regular Reichsmark cur- 
rency has been introduced, and all 
exchange restrictions on transactions 
between Luxembourg and Germany 
have been removed. Barter arrange- 
ments have been completed to facilitate 
trade between the Netherlands and 
Sweden, with Berlin as the clearing 
center. A direct clearing system be- 
tween Prague and Oslo has been estab- 
lished between the Czech National 
Bank and the Norges Bank, but pay- 
ments between Bohemia-Moravia and 
the Netherlands have to go through 
the German Clearing Office in Berlin. 

A joint German-Belgian exporting 
company was founded Sept. 9 by two 
leading iron and steel exporters, Otto 
Wolff, Cologne, and the Belgian Societe 
Commerciale d’Ougree, S. A., Ougree. 
Capital stock is one million RM, head- 
quarters are at Cologne with a branch 
in Brussels, the former managed by a 
German and the latter by a Belgian. 
The Wolff firm, long important in the 
Near and Far East, especially in China, 
supplies chiefly railway materials and 
operates on such orders in conjunction 
with leading steel producers as Fried- 
rich Krupp. The Belgian firm has an 
annual capacity of 1,000,000 metric 
tons and employs 12,000 workmen. 

Alsace and Lorraine have been for- 
mally reincorporated into the Reich, 
adding some important industries and 
resources, chiefly iron ore and potash, 
to the German economy. In_ these 
areas, war-destroyed waterways, the 
Rhine-Marne canal, the Rhine-Rhone 
canal, the East canal, and the Saar 
Coal canal have been dredged, repaired, 
bridges restored, and have been in op- 
eration again since the middle of 
September. A crew of 20,000 workers 
repaired damage to restore the Albert 
canal in Belgium in record time. 

The German Potash Syndicate is 
considerably strengthened by the addi- 
tion of Alsace production, which 
amounted to 3.4 million metric tons of 
crude salts in 1938. After unprofitable 
competition in the early 20's, German 
and French potash producers fixed their 
sales quota in 1926 at 70 per cent and 
30 per cent, respectively, for sales in 
world markets. Whereas the elimina- 
tion of competition may now be an 
advantage to German producers, the 
severance from overseas markets and 
the increasing independence of other 
countries developing their own potash 


deposits may counteract the advantage. 
The Alsatian deposits, estimated at 340 
million metric tons K,O contained in 
ore averaging about 19 per cent pure 
potash, have been mined for only 30 
years. An additional byproduct of the 
Alsace potash industry is bromine, pro- 
duction of which increased from 362,000~ 
kg. in 1931 to 784,000 kg. in 1937. 
Since Oct. 1, in connection with the 
aforementioned decrees for Bohemia- 
Moravia, the Reich Potash Law of 1933 
has applied also in the Protectorate. 
This provides for compulsory syndi- 
eatization of all producers of potash 
salts, the sale of potash at fixed prices, 
and the setting of production quotas 
for local producers. 

At Pechelbronn in Alsace, the oldest 
oil field in Europe, new tests have been 
made by German engineers, and petro- 
leum operations in this area have re- 
cently been resumed. The first 
deliveries of Russian mineral oil over 
the reconstructed inland water way 
from Cherson on the Black Sea, by 
way of Kiev, the Dnieper and Bug 
Rivers, to Brest-Litovsk, Poland, have 
just been made in new tank barges. 
This canal is probably frozen over by 
now and should be blocked by ice until 
late in the spring, but in 1941 the new 
route is expected to be of considerable 
importance as a means of transporting 
supplies from Russia to Germany. 

The first goods made from purely 
Soviet cotton are now to be seen on 
the market. This supply, plus war 
stocks which the occupied territories 
had accumulated, account partly for 
the recent increase in textile ration 
allowances in Germany. A new restric- 
tion has occurred in the Reich in the 
form of a recent order forbidding the 
use of pure oleic acid (red oil) for 
processing textiles. 

In the field of natural fibers the pro- 
duction of flax, especially in Silesia 
in eastern Germany, has_ increased 
sharply during the past few years. In 
the adjoining Sudeten areas of former 
Czecho-Slovakia considerable flax is 
also raised, and its importance has 
recently been emphasized by the trans- 
fer of the Kaiser Wilhelm Institute 
for Bast Fibre Research to Maehrisch- 
Schoenberg in the Sudetenland. 

In the former Polish Corridor area 
at Litzmannstadt a new synthetic 
fiber company, the Zellgarn A. G. was 
organized recently to undertake pro- 
duction of a new casein fiber to be 
marketed under the trade name 
“Thiozell.” 

Potato fiber with a high percentage 
of alpha cellulose is being recovered 
for the cellulose industry under a 
process developed by the Thueringsche 
Zellwolle A. G. at Schwarza in 1938. 
The main problems, of storage and of 
cleaning, are claimed to have been 


solved by the development of machinery 
for cleaning, mincing the plants, and 
pressing them into briquets. By this 
process it is hoped to obtain 150,000 
metric tons of pulp from the 1940 
potato crop. 

The Reich paper industry is using 
a substitute, “lactoline,” to replace 
glycerine in the manufacture of spe- 
cial coated and glossy papers and 
glazed pasteboard. The new product 
is a 60 per cent solution of refined 
sodium lactate. Glycerine is at a 
premium in Germany as a result of in- 
creased requirements and decreased 
supplies caused by the drop in imports 
of vegetable oil seeds used by the soap 
industry. Normally the bulk of the 
Reich’s peacetime annual output of 
about 12,000 metric tons of glycerine 
is supplied as a byproduct of the soap 
industry. In contrast to the situation 
in the World War, the Reich chemical 
industry can now produce glycerine 
from alternative raw materials, such 
as from fermentation of sugar and 
from propylene abundantly available 
in coal gas. 

A new development in plastics is the 
announcement that a company has 
been organized to manufacture plastic 
container tubes on a large scale. For 
the past several years old toothpaste 
tubes and the like have been collected 
in various drives and have been re- 
generated to save metals. In 1938 a 
satisfactory process was developed for 
manufacturing synthetic container 
tubes in two pieces, consisting of mul- 
tiple plastic layers with a cellophane 
base. They are provided with cus- 
tomary caps, which have been made of 
synthetic resin for some time. Large- 
seale production was held up until 
suitable manufacturing machinery 
could be developed. A newly formed 
concern with headquarters in Berlin 
announces that it will start produc- 
tion soon, turning out the tubes at the 
rate of one million monthly. 


PITTSBURGH PLATE GLASS WILL 
SELL ITS OWN CHEMICALS 


Sale of chemical products manufac- 
tured by the Pittsburgh Plate Glass 
Co., will be handled in the future by 
the company’s Columbia Chemical Divi- 
sion, it was announced on Dec. 2. 
Previously, sale of such chemicals as 
soda ash, caustic soda, and chlorine, 
was conducted through The Columbia 
Alkali Corp., a wholly owned sales 
division. 

This action does not affect the per- 
sonnel or sales organization. Custom- 
ers will merely purchase direct from 
the Columbia Chemical Division of 
the company rather than through a 
wholly owned sales corporation as they 
have in the past. Eli Winkler, execu- 
tive sales manager, and W. I. Galliher, 
director of sales, will retain their re- 
spective positions. The status of ex- 
isting contracts of The Columbia Al- 
kali Corporation and existing distribu- 
tor relationships will not be affected by 
the change. 
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Glass-Lined Sulphonator used 
with a very hot (between 300° and 
400°F.) and very strong solution 
of H2SO1—one of the steps in the 
manufacture of Carbolic Acid. 
Note eleven openings in tank 
head. 


PFAUDLER GLASS IS THE ANSWER TO MORE OF 
YOUR PROCESSING PROBLEMS THAN EVER BEFORE 


Shown on this page is concrete evidence of the progress of the continuous 
development program of Pfaudler Ceramic and Engineering Departments. 
These snap shots were all taken at our factories in recent months and are 
typical of the Glass-Lined corrosion-resisting equipment now being pur- 
chased by the chemical industries in the greatest quantities in our history. 
Despite this condition, recent plant enlargements enable us to give you 
prompt delivery at no advance in prices. We cannot guarantee how long 
this condition will exist, so we suggest that you lay your corrosion-resistance 
problem before our engineering staff—promptly—that you may have the 
best possible service. 
THE PFAUDLER CO., Executive Offices: Rochester, N. Y. Factories: Rochester, N. Y. and 


Elyria, Ohio. Branch Offices: New York, Boston, Philadelphia, Chicago, Cincinnati. Pfaudler 
Sales Co., San Francisco and Los Angeles. Representatives in principal cities. 
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Have you a 
MIXING or 
BLENDING 
Problem? 


@ For MIXING—the uniform particle 
distribution of two or more materials 
into a mass, without the individual 
particles losing their identity—we offer 
vertical, horizontal, continuous and con- 
veying mixers in a wide variety of 
designs and sizes. For BLENDING— 
the co-mingling of particles so inti- 
mately that separate ingredients have 
lost their original identity—you should 
have a mixer with spatulating paddles, 
or a disc blender with inter-meshing 
cone projections for vigorous rubbing 
action. As designers ana manufac- 
turers of all these types of equipmen', 
we are familiar with the abilities and 
limitations of each, and are qualified to 
recommend for any mixing requirement. 


@ your production requires mixing 
er blending of chemicals, foodstuf's, 
soap, salts, cement, fertilizers, explo- 
sives, meat scraps, pulp or any other 
material, we think we can show you a 
way to do it better, faster, cheaper. 
Our recommendation involves no fee or 


obligation, of course. A letter puts it 
up to us. SPROUT, WALDRON 6& CO., 
INC., 143 Sherman St., Muncy, Pa. 


SPROUT, 
WALDRON 


& CO., INC.- MUNCY, PA. 


Since 1866 


MANUFACTURING ENGINEERS: 


STATUS OF THE JAPANESE 
ARTIFICIAL PETROLEUM INDUSTRY 


Development of the artificial petro- 
leum industry in Japan and Manchou- 
kuo is proceeding rapidly in spite of 
difficulties in obtaining building ma- 
terials, according to the Journal of 
the Society of Chemical Industry, 
Japan. The Imperial Diet has set up 
two companies to license the manufac- 
ture of artificial petroleum and _ to 
subsidize such manufacturers. These 
companies are: Artificial Petroleum 
Production Enterprises and Imperial 
Liquid Fuel Industry Promoting Co., 
Ltd. 

Present status of new plants in the 
industry, both in operation and under 
construction, is as follows (September, 
1940): 


High Pressure Hydrogenation—The 
first successful industrial scale pilot 
plant for the direct liquefaction of coal 
was put in operation by Chosen Coal 
Industries Co., Ltd., at its Agochi 
plant. A portion of the product al- 
ready has been put on the market. 

The Fushun plant of the South Man- 
churian Railway Co., Ltd., also a full- 
scale pilot plant, started operating 
almost at the same time, however. 
After 12 years of research, continuous 
operation of the liquid phase hydro- 
genation of coal paste was accomplished 
in the summer of 1939. In March of 
this year, the second stage hydrogena- 
tion of the product from the previous 
stage was also tested on plant scale. 

In addition to these pilot plants, 
several larger hydrogenation units 
are now under construction or being 
designed. 

One other company, the Manchurian 
Coal Liquefaction Research Institute, 
established last year, now has a_ pilot 
plant under construction at Mukden. 
It is being supervised by German ex- 
perts and the equipment already has 
been imported from Krupp, Uhde and 
Borsig. 

Fischer Process—Patents of the 
Fischer process were purchased through 
the Mitsui Trading Co. in 1936 and a 
full-sized pilot plant situated at Miike 
has been operating since June of this 
year. In this plant synthetic gas is 
prepared by the Koppers gasification 
precess using Miike coal. 

Three larger plants are now under 
construction at Hokkaido, Amagasaki 
and Chinchou. 

Semi-industrial experiments on the 
synthetic process are being conducted 
at the Kyoto Imperial University and 
the Imperial Fuel Research Institute. 
The former has a new efficient catalyst 
composed chiefly of iron compound, and 
the latter has achieved the construction 
of a reaction chamber for operation at 
elevated pressure. 

Low-Temperature Carbonization — 
The Eian plant of the Chosen Coal In- 
dustries Co., Ltd., was the pioneer 
plant of the low-temperature carboniza- 
tion process, which produces low- 
temperature tar as the main product. 
Operation started in April 1932 with 
a Lurgi retort, but many improvements 
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have since been applied to develop a 
new type. 

Among several plants now working, 
three of them situated at Karafuto, 
Agochi and Takamatsu have adopted 
the Lurgi retort, one plant at Ube 
uses the Koppers vertical retort, and 
one Hokkaido plant uses the Shimo- 
mura process, 


LOCATION OF BRITISH COLUMBIA 
COCONUT OIL PLANT IN DOUBT 


Erection of a $250,000 
copra processing plant in British Co- 
lumbia is now being used as both a 
political football and also as something 
in the nature of a competitive trophy 
on the Pacific Coast. The plant was 
originally to be erected in Vancouver 
and some preliminary work, estimated 
by local contractors to be worth $12,000 
was done on the foundations for build- 
ings. It was then discovered that the 
Vancouver fire bylaws prohibited erec- 
tion of such a plant unless all storage 
tanks were below ground. The com- 
pany then negotiated with the city of 
Westminster and secured permission to 
proceed with the project there. 

Immediately following this announce- 
ment, Vancouver City Council had a 
full-dress debate and with a civic elec- 
tion in the immediate offing, the possi- 
bility of losing the plant was utilized 
to the fullest advantage by the various 
aldermen in discussions which savored 
slightly of pre-election polities. As the 
situation now stands it is still indefi- 
nite as to whether the new plant will 
be erected in Vancouver or New 
Westminster. 

The plant will cost $250,000 wherever 
it is erected. The industry is backed 
by Sir Walter Carpenter of Sydney, 
Australia, one of the world’s largest 
operators in the business. E. FE. 
Buckerfield, managing director of 
Buckerfield’s, Ltd., Vancouver, is one 
of the leading’ British Columbia 
directors. 


proposed 


PRODUCTS WITH NEWEST FINISHES 
TO BE DISPLAYED 


An exhibit of products of every de- 
scription finished with newest organic 
finishes by latest processes will be held 
at the offices of Maas & Waldstein Co., 
438 Riverside Avenue, Newark, N. JJ. 
The exhibit will be open on week days, 
from Jan. 5 through Jan. 30. 

Types of finishes to be exhibited 
include: clear lacquers, lacquer-enam- 
els, air-drying and baking synthetic; 
also wrinkle enamels. They will be 
exhibited on many products, all of 
which have been finished under regular 
production conditions and will  ex- 
emplify methods of obtaining various 


finishing results and of adapting 
finishing schedules to production 
programs. 


Quick drying and baking finishes of 
great durability and protective quality 
will be featured. All types of finishes 
that can be effectively baked by the 
new infra-red radiant process will also 
be exhibited. 
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DU PONT ANNOUNCES RESEARCH 
FELLOWSHIPS FOR 1941-42 


E. I. du Pont de Nemours & Co. has 
announced the award of six postdoc- 
torate fellowships for research in 
organic chemistry, and twenty post- 
graduate fellowships for research in 
the field of chemistry for the academic 
year 1941-42. Twenty institutions will 
benefit. The postdoctorate fellowships 
are for $2,000 each, and the post- 
graduate fellowships are for $750 each. 

The postdoctorate fellowships will 
he placed under the direction of R. T. 
Arnold, instructor, University of Minne- 
sota; Paul Bartlett, assistant profes- 
sor, Harvard University; Ralph Con- 
nor, assistant professor, University of 
Pennsylvania; R. C. Elderfield, assist- 
ant professor, Columbia University; 
C. B. Purves, assistant professor, 
Massachusetts Institute of Technology ; 
and H. R. Snyder, instructor, Univers- 
ity of Illinois. These men will succeed 
an equal number of faculty members 
who have held the grant in the past 
few years. This is in aceord with the 
policy of rotating the grants so that 
especially meritorious younger instruc- 
tors and professors may participate in 
the plan. 

Appointments to the postgraduate 
fellowships will be made later in the 
academie year by the heads of the 
chemistry departments of the respective 
universities. 


AUSTRALIA IS DEVELOPING 
CHEMICAL INDUSTRY 


Under the stress of war-time condi- 
tions, Australia is making efforts to 
develop home resources to make up for 
the loss of materials formerly imported. 
Considerable attention has been given 
to growing plants which are important 
as bases for drugs and medicines. Prog- 
ress is reported in attempts to pro- 
duce morphine, strychnine, quinine, and 
ephedrine. In the chemical field con- 
siderable development also is reported. 
Potash to the value of $1,500,000 will 
be produced from alunite deposits at 
Lake Campion, West Australia. De- 
posits are estimated to be sufficient to 
meet needs of agriculture for 25 years 
at present rate of consumption. The 
immediate aim is to produce 200 tons 
weekly. 

Imperial Chemical Industries is 
building a factory in Melbourne to cost 
$300,000 which is expected to begin 


production of food phosphates this 
month. A company in Sydney also 


plans to make phosphates. Imperial 
Chemical Industries has invested $2,- 
£00,000 in an alkali works at Adelaide 
and is producing soda ash and will 
add caustic soda, sodium chloride, bi- 
carbonate of soda and other products. 
Production of gasoline from shale be- 
gan in August at Glen Davis, South 
Wales, and is running 30,000 to 35,000 
gal. daily with plans to triple this out- 
put. Power alcohol to the extent of 
3,000,000 gal. a year is being produced 
from molasses. 
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Proved the Value of Furfural 


as a Solvent-Penetrant 


FURFURAL 
FURFURYL ALCOHOL 


TETRAHYDROFURFURYL 
ALCOHOL 


HYDROFURAMIDE 


FURFURAL FURFURYL ALCOHOL-~ HY DROFURAMIDE 
TETRAHYDROFURFURYL ALCOHOL ... 


HE good solvent properties, ability to 

penetrate, and the wetting action of 
Furfural suggested that this aldehyde 
would improve shoe dyes. Years ago ex- 
periments with an old white shoe con- 
firmed the correctness of this idea. The 
use of Furfural resulted in uniform color- 
ing and depth of dye penetration. 


Thus another new use was added to 
those markets already captured by this 
versatile aldehyde. Today the same good 
solvent and penetrant properties in Fur- 
fural are available to you. 


Furfural is one of four Furans which 
are finding new, profitable service in in- 
dustry:—in lubricating oil and rosin refin- 
ing, plastics, preservatives, lacquer remov- 
ers, coatings, and abrasive wheels. 


If you are thinking seriously about cut- 
ting costs, improving qualities or creating 
new products, why not write us for im- 
portant technical information on _ the 
Furan family. Ask for our new free booklet, 


“Furfural as a Selective Solvent.” 


The Quaker Oals @mpany 


TECHNICAL DIVISION 5-11 CHICAGO, ILLINOIS 
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... from DRIPPING DROPS 
SPOUTING. Gushers 


FILTRATION 
Industry 


First was tried 
clarification by 
gravity or settling 


Do you remember the old days of trying clarifica- 
tion of liquids by settling or straining through 
paper, cotton pads, paper or wood pulp? Both 
methods were extremely slow, required large and 
often expensive settling and storage equipment, 
and the clarity obtained was never 100% desired. 


Pressure Filters were 
introduced 


The next step was filtration under pressure with 
the use of various types of filter media. Good 
clarity and a fast rate of flow came with the use 
of diatomaceous silica filteraids. The popularity 
of these aids grew rapidly. 


Then Came DICALITE FILTERAIDS 


the modern HIGH-SPEED diatomaceous aids to positive clarification 


After only a little over a decade of existence, THE DICALITE COMPANY offers 10 different 
FILTERAIDS which give flowrates from 1} to 6 times HIGHER (faster) than any other filter- 
aids, grade-for-grade. You can, figuratively speaking, obtain “spouting gushers” of brilliantly 
clear liquors from your filter presses when you use these modern aids to clarification. You 
Speed up production, SAVE time, labor, power and money, and get the clarity or polish you want. 


Try DICALITE FILTERAIDS in your processing—for the 
clarity you want at LOWER cost per unit of finished product 


THE. Company | 


N. Michigan Ave. 120 Wall St. S. Broadway 
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James B. Gaskins 


+ James B. GASKINS became associated 
with the Columbia Alkali Corp. on 
November 18 as a member of the tech- 
nical service department. Since his 
graduation from William and Mary 
College in 1928, Mr. Gaskins has been 
associated with Meigs, Basset and 
Slaughter, Central Scientifie Co., J. T. 
Baker Chemical Co. and Commercial 
Solvents Corp. 


+#Joun M. SPANGLER, general sales 
manager of National Carbon Co., has 
been made a vice president of the com- 
pany, Paul P. Huffard, the president, 
announced recently. 


+ Ratpn T. Goopwin has been ap- 
pointed manager of fuel oil sales for 
Shell Oil Co., Inc. Dr. Goodwin’s ap- 
pointment has been made as part of a 
current decentralization move combin- 
ing the eastern and midwestern pro- 
ducing and marketing units of the 
Shell company. He will be in complete 
charge of tractor, diesel, domestic, in- 
dustrial and bunker fuels, kerosene and 
petroleum coke sales everywhere east 
of the Rockies. 


+Joun R. SuMAN, vice president, 
Humble Oil & Refining Co., Houston, 
Tex., has been elected president of the 
American Institute of Mining & Metal- 
lurgical Engineers. The two newly 
elected vice presidents are: Paul D. 
Merica, vice president, International 
Nickel Co., and LeRoy Salsich, presi- 
dent, Oliver Iron Mining Co. The new 
directors are: Clyde E. Williams, di- 
rector, Battelle Memorial Institute, 
J. R. Van Pelt, Jr., assistant director, 
Museum of Science and Industry, I. B. 
Joralemon, president, Desert Silver, 
Inc., J. T. Duce, vice president, Cali- 
fornia Arabian Standard Oil Co. 


+ CHARLES E. HUNTER is now associate 
geologist for the Minerals Research 
Division of T.V.A. at Knoxville, Tenn. 


+P. H. Groggins is now located at 
Philadelphia where he is a member of 
the staff of the Northern Regional Lab- 
oratory of the U. S. Department of 
Agriculture. 

+ Jackson H. Beyer has joined the 
technical staff of Battelle Memorial In- 
stitute, Columbus, Ohio. He will be 
associated with the non-ferrous metal- 
lurgy division of the Institute. Mr. 
Beyer is a graduate of the Uni- 
versity of Wisconsin in metallurgical 
engineering. 


#W. D. and Sruarr .M. 
CROCKER have been appointed vice 
presidents of General Electric Co. Dr. 
Coolidge will continue as director of 
the research laboratory in Schenectady. 
Mr. Crocker will relinquish his duties 
as manager of the company’s air con- 
ditioning and commercial refrigeration 
department at Bloomfield, N. J., to 
make his headquarters in New York, 
where he will cooperate with and be 
assisted by all commercial depart- 
fents in furthering the company’s 
interests. 


+ Gorpon H. CHAMBERS, vice president 
of the Foote Mineral Co., has recently 
returned from an extended vacation 
in South America. Mr. Chambers vis- 
ited Peru, Bolivia, Argentine, Brazil, 
Porto Rico and Haiti. 


+ FRANK WALDO on November 6. be- 
came associated with the Columbia 
Alkali Corp., as a member of the tech- 
nical service department in the ca- 
pacity of market research specialist. 
Mr. Waldo has been active in the New 
York Paint, Oil & Varnish Club for 
severai years and served on many of 
its committees. He was also active 
in the National Paint, Oil and Varnish 
Association, serving as its treasurer 
and a member of the _ executive 
committee, 
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+ R. A. Karr has been appointed metal- 
lurgist for the Copperweld Steel Co. 
Mr. Karr was graduated from Lehigh 
in 1930. He was formerly employed at 
the Battelle Memorial Institute and 
later at the Central Alloy Division of 
the Republic Steel Co. 


+ T. M. Harris is now in the technical 
service department of the Pennsylvania 
Salt Mfg. Co., Philadelphia, Pa. He 
was previously located with Industrial 
Rayon Corp. at its Covington, Va., 
plant. 


+ ALAN R. LENNOX, is now on the staff 
of the Organic Chemicals Department, 
E. I. duPont de Nemours & Co., and 
is assigned to the Jackson Laboratory 
in Deepwater Point, N. J. He recently 
received his Master’s degree from Pur- 
due University. 


+ Jouns R. Husparp is now associated 
with the Naval Research Laboratory, 
Navy Department, Washington, D. C. 
He is in the non-ferrous metallurgical 
department. 


+G. B. Prircnarp is on leave of ab- 
sence from the Walworth Co. and on 
extended active duty at the Presidio 
of Monterey as adjutant of the Re- 
ceiving Batallion, CASC unit 1930. 


+Francis WM. Brown has become 
vice president of Resiston Plastics, 
Inc., Camden, N. J., manufacturers of 
synthetic resins. He will continue to 
act as consultant in the paint field and 
on the staff at Drexel Institute of 
Technology. 


+ A. W. HAWKINS is now an instructor 
in chemical engineering at Kansas 
State College, Manhattan, Kansas. He 
recently completed his work for his 
doctor’s degree in the chemical engi- 
neering department of the University 
of Washington, Seattle. 


Henry H. TIMKEN, Jr., has been 
named chairman of the board of Tim- 
ken Roller Bearing Co. He succeeds 
his father in this capacity and will 
continue as vice president and general 
manager of the Steel and Tube Divi- 
sion of the company. Mr. Timken has 
been associated with the company since 
his graduation from Harvard and has 
been a director for ten years. 


+C. E. Bares, vice president of the 
Ironton Fire Brick Co., was elected 
president of the Ohio Ceramic Indus- 
tries Association, at a meeting held at 
Ohio State University in November. 


+M. O. Scnur has been appointed di- 
rector of Brown Co.’s newly organized 
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used in MODERN ADSORPTIVE DRYERS 


Modern Adsorptive Dryers are using Silica Gel for dependable and 
economical drying of gases, liquids and solids in an ever increasing list 
of applications. Silica Gel, because of its many advantages, is the logical 
choice of the engineer whose schedules and production demand Adsorp- 
tive Drying Equipment that will function day in and day out with a 
minimum of attention. 


Silica Gel is the most amazing dehydrating agent known to science. It 
is composed of a myriad of ultra-microscopic pores, drawing moisture 
from gases or liquids under treatment by a purely physical action of 
surface adsorption. It is chemically inert, non-deliquescent and will not 
cake or dust. After becoming saturated Silica Gel can be regenerated 
and its original characteristics and capacity 
attained merely by the application of heat— 
by steam, gas, or electricity, as the case may 
be. Therefore, Silica Gel will function at top 
efficiency for an unlimited period of time. 


There are undoubtedly problems in your 
manufacturing processes that Silica Gel 
Adsorptive Drying can solve. Our engin- 
3 eers will be glad to discuss your problems 
SILICA GEL which has and make recommendations. Write to The 
millionsof ultra-microscopic ‘ 
pores, removes moisture by Davison Chemical Corporation, 20 Hopkins 


a combination of surface Place, Baitimore, Maryland. 
adsorption and capillary 

attraction. It is reliably es- 

timated thatthe interior pore 

surface of one cubic inch 

of Silica Gel is in excess Sf 

of 50,000 square feet. 


THE DAVISON CHEMICAL CORP. 
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research and development department, 
according to an announcement made 
by Mr. H. P. Carruth, general manager 
of the company. Col. George A. 
Richter, who was formerly director of 
research, resigned from the company 
October 1 of this year. 


#Dacma L. FLoyp, formerly in the 
division of agricultural statistics 
A.M.S.. Department of Agriculture, 
has been since the Ist of November, 
chief statistician for cotton and oils 
in the Bureau of Census, Department 
of Commerce. He succeeds Harvey J. 
Zimmerman who has retired. 


R. K. Shirley 


RK. K. who joined the organ- 
ization of the Freeport Sulphur Co. in 
Texas in 1922, has been elected vice- 
president and treasurer of the com- 
pany, Langbourne M. Williams, Jr., 
president recently announced. 

A native Texan, Mr. Shirley started 
as chief clerk to the auditor and ad- 
vanced successively to auditor, assist- 
ant general manager, assistant vice- 
president and comptroller, and treas- 
urer. 

@G. H. Meinryre of the Ferro Enamel 
Corp.. has been appointed chairman of 
the committee of the Porcelain Enamel 
Institute on the research associate at 
the National Bureau of Standards. 
This committee supervises the work of 
Dr. Paul Smith, who has served as re- 
search associate for the Institute for 
the past three years. Dr. MelIntyre’s 
appointment as chairman of this com- 
mittee was made at the fifth annual 
forum recently held at the University 
of Illinois. He is director of research 
for the Ferro Enamel Corp. at Cleve- 
land, Ohio. 


#W. C. BUCHANAN, president of Globe 
Steel Tubes Co., Milwaukee, was _ re- 
cently elected a member of the board 
of directors of Allis-Chalmers Mfg. Co. 
at the latter company’s board meeting 
in New York. 


+ Joun G. BRADEN is now employed by 
the Dayton Mfg. Co., Dayton, Ohio. 
He is engaged in research and produe- 
tion problems involving the use of 
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infra-red radiant energy for industrial 
heating. Mr. Braden received his de- 
gree in chemical engineering from Ohio 
State University in June of this year. 


+W. F. Benper, formerly associated 
with the U. S. Rubber Co., has been 
appointed chief engineer in charge of 
engineering aud sales of the Sauer- 
iesen Cements Co., Pittsburgh. 


#M. P. HoFMANN has been appointed 
manager of research and sales of the 
new colloid mill department of C. 0. 
Bartlett & Snow Co., Cleveland. 


+¢Joun T. Warp, who has for a num- 
ber of years been on the technical staff 
of M. W. Kellogg and Co., resigned 
from that position to take up execu- 
tive work with the Boston Edison Co. 
His new work began during November. 


OBITUARY 


#W. J. Austin died when an airplane 
in which he was a passenger crashed 
in Chicago December 4. Mr. Austin 
Was president of the Austin Co.. Cleve- 
land, Ohio. 


@ Frank B. Hamerry of Aurora, 
vice-president of Independent  Pneu- 
matic Tool Co., of Chicago, died No- 
vember 27 of a heart attack while 
inspecting the company’s plant at Los 
Angeles. He was 53 years old. 


Wittiam W. research chemist 
for Monsanto Chemical Co., died from 
a fall which occurred during a hunting 
trip near Sullivan, Mo., November 21. 
Born in Montgomery, Ala., Mr. Cobbs 
lived in Anniston from 1925 to 1936, 
where he was employed by the local 
Monsanto plant. In 1937 he was as- 
signed to the company’s research lab- 
oratory at Dayton, Ohio, and at the 
time of his death was working on 
special duty at St. Louis. 


@ THOMAS CROWE, inventor and de- 
signer of metallurgical equipment and 
processes, died on November 16 at Palo 
Alto, Calif. Mr. Crowe had been a 
resident of Palo Alto for 17 years hav- 
ing been born in Emporia, Kans. He 
Was graduated from the Colorado 
School of Mines in 1900 and for a num- 
her of years worked with the Portland 
Gold Mining Co. of Colorado, and also 
with the Merrill Co. in San Francisco. 


A. NAkGEL, editor of Forschung auf 
dem Gabiete des Ingenieurwesens of 
Berlin, Germany, died in September. 
He has been succeeded by Prof. Dr. 
Ing. Ernst Schmidt. 


+ CHARLES L. ALLEN, 82 years old and 
chairman of the board of Norton Co. 
and its general manager for 48 years 
until his retirement from that post in 
1933, died November 4 at his home in 
Worcester, Mass. He had been sick a 
short time from bronchial. pneumonia. 
Mr. Allen started with Norton Co. as 
a bookkeeper in 1881 when it was a 
pottery shop employing 13 men. 


with KEMP of BALTIMORE 


Kemp Adsorptive Dryers with Silica Gel will give you any required 


degree of desiccation down to the commercial ultimate—a dew point 
of -76°C. Available with single or twin towers for intermittent or 
continuous operation, standard Kemp units are built from 10 to 100,000 


c. f. per minute capacity to operate at pressures from atmespheric to 


2500 pounds per square inch. Activation of the Silica Gel is accom- 
plished by gas, electricity, or steam as desired. 


While these Kemp Dryers first made their appearance in industry as 


a part of the now famous Kemp Atmos-Gas Producer, this comprehen- 


sive line of dryers is designed for operation with all types of 


atmosphere machines, or as an indepen- 
dent unit, for the drying of gases, liquids 
or solids. 


Write for the latest Dryer Bulletin, and 
then if you don’t see what you want, ask 
for it. Kemp is prepared to design and 
build to your special requirements in a 
minimum of time. Address The C. M. 
Kemp Manufacturing Company, 405 
East Oliver Street, Baltimore, Md. 


CHEMICAL & METALLURGICAL ENGINEERING e DECEMBER 1940 e 


*SILICA GEL which has 
millionsof ultra-microscopic 
pores, removes moisture by 
a combination of surface 
adsorption and capillary 
attraction. It is reliably es- 
timated thatthe interior pore 
surface of one cubic inch 
of Silica Gel is in excess 


of 50,000 square ivei. 
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OVIDES VARIOUS 
DEGREES OF POLISH REQUIRED 
IN STAINLESS STEEL TUBING 


Special polishing equipment is used by the Globe Stain- 
less Tube Co. to produce the perfect inside and outside 
finishes in tubing that are so important in the food, dairy 
and process industries. 

Many types of metals and protective coatings have been 
used in tubing for these industries, but Stainless Steel 
heads the list in corrosion and heat resistant qualities. 
Globe stainless tubing may be had with both, or either 
the inside and outside, surfaces polished to various 
degrees of finish. 

Because precautions must be observed in the use of 
stainless tubing in new applications, we suggest you 
consult with us on any problem. 


GLOBE STAINLESS TUBE CO. + 4006 W. BURNHAM ST., Milwaukee, Wis. 


STAINLESS TUBES 

BOILER TUBES GLO BE 

HEAT EXCHANGER S 
TUBES 


MECHANICAL TUBING 
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Frary Elected President of A.1I.Ch.E. 
at New Orleans Meeting 


New officers of the American Institute of Chemical Engineers elected at the 
New Orleans meeting are, reading from left to right: F. C. Frary, president: 
S. D. Kirkpatrick, vice president: S. L. Tyler, secretary: C. R. DeLong, treasurer. 


C. FRrary, director of re- 
search, Aluminum Co. of Amer- 
ica, New Kensington, Pa., was elected 
president of the American Institute of 
Chemical Engineers at its 33rd annual 
meeting held at New Orleans, La., Dec. 
2—4. Other officers elected to serve with 
Mr. Frary were: for vice-president, 8. 
D. Kirkpatrick, editor of Chemical &€ 
Metallurgical Engineering; for secre- 
tary, Stephen L. Tyler; and for treas- 
urer, C. R. DeLong, consulting chemi- 
cal engineer of New York. The four 
new directors elected at this time were: 
James G. Vail, Philadelphia Quartz 
Co., Philadelphia, Pa.; R. L. Murray, 
Hooker Electrochemical Co., Niagara 
Falls, N. Y.; Norman W. Krase, Am- 
monia Department, E. I. Du Pont de 
Nemours & Co., Wilmington, Del.; A. 
E. Marshall, Rumford Chemical Works, 
Rumford, R. I. 

All told, there were more than 400 
chemical engineers, industrialists, and 
representatives of chemical industry 
from all parts of the country congre- 
gated at the St. Charles Hotel for the 
meeting. Twenty technical papers were 
read at the four technical sessions held 
on Monday, Tuesday and Wednesday. 
In addition, the chemical men made 
plant visits to a number of chemical 
process industry plants in and about 
New Orleans. Those in the immediate 
vicinity included the refinery of the 
Shell Petroleum Corporation at Norco, 
La., the Godchaux sugar house at Re- 
serve, La., the American Sugar Refin- 
ery in New Orleans, the Louisiana 
Portland Cement plant, Southern Shell 
Fish Co. at Harvey, La. 

On Thursday, Dec. 5, the Freeport 
Sulphur Co. at Grande Eeaille received 
a number of the Institute members. 
showing them the operation of their 
Frasch process for mining sulphur 
from the Louisiana marshes. A 2-day 
visit on Thursday and Friday was 
taken by a number of members to Hat- 
tiesburg and Laurel, Miss. to see the 


plant of the Hercules Powder Co. 
(naval stores), the Masonite Corp. 
and Sweet Potato Growers, Ine. 
(starch). 

Abstracts of some of the papers pre- 
sented at the meeting follow: 


New Gypsum Plaster—Production of 
gypsum plaster by a new, wet process, 
has been worked out by E. P. Schoch 
and William A. Cunningham of the 
University of Texas. They have found 
that calcium sulphate hemi-hydrates 
produced by heating gypsum in vari- 
ous aqueous solutions have distinctive 
crystalline form and physical proper- 
ties. Few of these make good plaster. 
Hemi-hydrate produced in magnesium 
sulphate solution, however, is an ex- 
cellent plaster of Paris and has tensile 
and compressive strengths of approxi- 
mately 600 and 4,600 Ib. per sq.in. re- 
spectively. Furthermore, these strengths 
can be increased 50 per cent by mod- 
erate grinding. 

The process has been tested by pilot 
plant operation, and economic studies 
indicate that the commercial produc- 
tion of a high-strength gypsum plaster 
by this method is entirely feasible. The 
process has the following advantages 


over the standard calcining procedure: 
(1) Product is harder and stronger, (2) 
cost of grinding both gypsum and plas- 
ter is eliminated or reduced to a mini- 
mum, (3) processing time is reduced 
to less than two hours. Disadvantages 
are the high initial cost of the equip- 
ment and high labor cost; however, 
these can be overcome, it is thought, 
by large installations. 

There are four steps in the process: 
(1) cooking in an agitated jacketed 
kettle, (2) filtering in a centrifugal or 
Vallez filter, (3) drying in a steam- 
jacketed rotary dryer, and (4) evapo- 
rating in a forced-cireulation vertical 
tube evaporator. 

Deep South— Mr. Lee’s paper on 
“Chemical Industries in the Deep 
South” is abstracted in considerable 
length on pp. 826-829 of this issue. 
Briefly, it describes the natural re- 
sources found along the Gulf Coast 
and the consequent migration of chemi- 
cal industry to that area. 


Free Private Enterprise—Mr. J. W. 
Irwin, assistant to the president, Mon- 
santo Chemical Co., though not a tech- 
nical man, discussed the chemical 
engineer’s stake in free private enter- 
prise from the vantage-point of an 
interested spectator. 

Professional status, self direction of 
effort, and freedom from political in- 
fluence, are the major elements of which 
this stake is composed, he said. All of 
these—and with them chemical engi- 
neering progress—would be seriously 
threatened in the event of collapse of 
the free enterprise system. 

There will be no question about 
America’s leadership in the scientific 
world after the current European war, 
according to Mr. Irwin. European 
nations wnder the stress of war are 
finding it necessary to put all of their 
efforts on applied science to the ex- 
clusion of fundamentals, and it is only 
upon a constantly developing founda- 


land, Ohio. 
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FEB. 17-20, 1941, technical Association of the Pulp and Paper In- 
dustry, annual meeting, Hotel Roosevelt, New York. 


APRIL 7-11, 1941, American Chemical Society. St. Louis, Mo. 
APRIL 16-19, 1941, Electrochemical Society. annual meeting, Cleve- 


MAY 19-21, 1941, American Institute of Chemical Engineers, Chicago. 


MAY 19-23, 1941, American Petroleum Institute, mid-year meeting. 
Fort Worth, Texas. 
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“TODAY, AS NEVER BEFORE, AUTHENTIC 
INFORMATION IS IMPERATIVE. | CAN’T 
STRESS TOO MUCH THE VALUE OF 
THIS HANDBOOK TO MEN LIKE 
MYSELF IN EXECUTIVE POSITIONS!” 


Timely Information Available 


NEW REFERENCE BOOK...JUST OFF THE PRESS 
Write for It! 

“Handbook of Special Steels—Their Properties, 

Uses, Fabricators’. Also Certified Blue Sheets 

giving instructions for working and treatment of 

all Allegheny Ludlum Stainless and Tool Steels. 


Allegheny Ludlum Products include: STAINLESS STEELS— 
Forms and Grades for every purpose. TOOL STEELS—For all 
metal working requirements. CARBON STEELS—Hot and cold 
rolled strip, sheets, castings. SPECIAL ALLOY STEELS—Valve 
steels, nitriding rteels, nitri-cast-iron, special steels, etc. 


ALLEGHENY LUDLUM STEEL CORPORATION 


OLIVER BUILDING, PITTSBURGH, PA. 
‘Sales Offices and Complete Stocks in all Principal Citics 


Where do you go for information on 


corrosion-resistant military chemicals? 
alloys? molding materials? 

fibers? 

finishing materials? 

industrial and plating resins, gums, waxes? 
chemicals? solvents? 


In Brady's Materials Handbook you will find just the facts 
you want-—-about these or other materials of your business 
common or unusual—to enable you to face the task of esti- 
mating, specifying, and purchasing, more easily, more 


intelligently, more economically. JUST OUT! 


New 4th Edition 


MATERIALS HANDBOOK 


By GEORGE S. BRADY, Formerly Technical Advisor $5.00 
to the U. S. Coordinator for Industrial Purchasing 


More than 5000 materials are covered The keynote of the book is accuracy. 
with regard to chief characteristics, com- authority, and correct nomenclature. The 
parative data, sources, substitutes, adul- result is a book upon which the man who 
terants, and uses. The chief ores and most is concerned in any way with materials can 
important industrial chemicals are included depend—in handy, complete form it points 
in order to give a basic background for more a clear way among new alloys, synthetic 
intelligent judgment of many materials resins, industrial chemicals for anyone who 
originating in these two divisions. deals with, specifies, or purchases materials. 


EXAMINE IT 10 DAYS——SEND THE ON-APPROVAL COUPON 


MeGRAW-HILL BOOK CO., INC., 330 W. 42nd St.. 


Send me Brady— Materials Handbook for 10 days’ examination on approval. In 10 days I will send $5 0), plus 


few cetits postage, or return book postpaid. (Dostage paid on orders accompanied by remittance. ) 

Name 

Address ..... Position 

City and State ... Company M. 12-40 


(Books sent on approval in U. S. and Canada only 
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tion of fundamental science that real 
and continuous progress in applied 
science can be achieved. America to- 
day offers greater opportunity for 
fundamental scientific research than 
any other country, Mr. Irwin stated, 


Synthetic Glycerine—Shell Develop- 
ment Company’s new process for the 
production of synthetic glycerine from 
petroleum as described by Dr. E. C. 
Williams is presented on pp. 834-838 
of this issue. However, the paper as 
presented at the meeting contained ad- 
ditional information on glycerine de- 
rivatives. Apart from the glycerine 
itself, the commercial production of 
glycerine derivatives offers great prom- 
ise through the availability of the re- 
active intermediates which are neces- 
sarily produced in the course of steps 
toward the glycerine synthesis, for ex- 
ample such intermediates as epichlor- 
hydrin, mono and di glycerol chlorhy- 
drins, glycidol, ete. 

Also, a detailed economic picture of 
the glycerine market was presented 
which seemed to indicate that the time 
for synthetic glycerine was not vet, 
but the availability of a secondary 
source of supply might tend to sta- 
bilize glycerine prices. 

Thermofor Kiln—New operating data 
on the Thermofor kiln are further 
demonstrating the economic advantage 
of this type of burning unit over the 
multiple hearth kiln and rotary burner 
for regenerating percolation clays used 
in petroleum refining, according to a 
paper by T. P. Simpson, E. 8. Nicholls 
and J. W. Payne of the Socony- 
Vacuum Oil Co. Introduced to the 
petroleum industry a little over a year 
ago, the kiln is now being used on a 
commercial scale in four refineries. Sav- 
ings of $11,000 to $23,000 per 100,000 
bbl. of oil percolated are claimed. 

Thermofor kilns provide close con- 
trol of clay burning temperatures by 
means of a heat transfer system using 
a molten salt to absorb the heat of 
combustion, the authors stated. 

The newest Thermofor kilns employ 
spiral finned heat transfer tubes, which 
permit advantages in construction, 
maintenance and operation of the units. 

One commercial unit has now been 
in operation for almost two years 
with a 99 per cent service factor. 
Efficiency of clay burned in this unit 
after 18 months operation is still about 
100 per cent. A 120-ton-per-day unit 
has been constructed for general re 
finery service and for activating clays 
to remarkably high efficiencies by car- 
bonization. 

Of the more recent Thermofor kiln 
installations, one 10-ton-per-day unit is 
being used with excellent results for 
burning bauxite employed in perco- 
lating waxes. A number of other pos- 
sible applications in the chemical 
processing field have been suggested, 
such as regenerating bone char used 
in sugar refining, heat treating or burn- 
ing ores, particularly in operations 
where it may be desirable to recover 
vapors—such as SO, from sulphide 
ores, roasting, heat treating or drying 
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of granular foods 
oil from shale. 


Distillation in Oil Refining-—A broad 


and distillation of 


field of application for distillation 
equipment is found in the oil refining 
industry, according to J. W. Packie, 
Standard Oil Development Co. In a 
typical complete modern refinery, the 
investment for distillation facilities, 
including distillation sections of other 
processing equipment represents ap- 
proximately 64 per cent of the total 
investment for processing units, he 
stated. During 1939 the investment 
made for new processing equipment in 
oil refineries in the U. S. was approxi- 
mately $110,000,000 of which about 45 
per cent was for distillation units and 
distillation sections of other units. 

Essentially, there are 12 distinet ap- 
plications of distillation facilities in oil 
refineries which fall into two classi- 
fications: 

1. Those involving the separation of 
a small number of pure components in 
which case theoretical methods are used 
tor determining the operating tempera- 
tures and pressures and the fractiona- 
tion. 

2. Those involving the separation of 
wide boiling range products in which 
case empirical methods are used for the 
calculation on the fractionating system. 

A comparison made between test 
results and the caleulated results on 
a typical atmospheric crude distillation 
unit shows 
the two. 


close agreement between 


Film Coefficient for Lower Alcohols— 
The effect of film temperature drop on 
film coefficient at the atmospheric boil- 
ing point for each of the eight monohy- 
droxy alcohols below 
studied by D. F. 


pentanol was 
Othmer and R. E. 
White, of Polytechnic Institute of 
Brooklyn. They found that the data 
give straight lines in a logarithmic plot 
of the film coefficient versus film tem- 
perature drop. The lines for the normal 
alcohols substantiate the Nusselt equa- 
tion, but unexplainable 
divergence in the results for branched 
chain alcohols to give less of a redue- 


there is an 


tion of coefficient with increasing tem- 
perature drop than would be expected 
from the equation. 

Acetone Recovery—Acetone recovery 
from air by water washing has been 
studied in a semi-commercial scrubbing 
column, 19 ft. high by 10 in. inside 
diameter, operating in the range of 
concentrations of acetone in the air 
and in the washing solutions and of the 
gas and liquid velocities which are used 
in commercial units for this operation. 
D. F. Othmer and E. G. Scheibel of 
Polytechnic Institute of Brooklyn found 
that the following empirical equation 
held within the limits of experimental 
error: 

1 
1060, 15 
L\.8 G®.8 


where A, is overall coefficient (Ib. 
mols./hr./sq.ft./atm.), is area of 
surface per unit volume (sq.ft./cu.ft.), 
L is rate of liquid flow (lb./hr./sq.ft. 


RYERSON STEELS 


IN STOCK...IMMEDIATE SHIPMENT 


Over 40 kinds of alloy steels—both standard S.A.E. analysis, and 
special heat treated Ryerson alloys—are included in the wide range 
of Certified Steel geadiente carried in Ryerson stock for Immediate 
Shipment. 

A special quality control plan on alloy steels gives the heat treater 
exact data on every bar to guide him in securing better results in 
less time. Write for complete information. 

If you do not have the blue and grey Ryerson Stock List — the 
Key to Immediate Steel — we will gladly send a copy. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, 


Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


Principal Products In- 
clude: Bars, Shapes, 
Structurals, Plates, 
Sheets, Floor Plates, 
Alloy and Tool Steels, 
Allegheny Stainless, 
Screw Stock. C. F. 
Shafting, Mechanical 
Tubing, Reinforcing 
Steel, Welding Rod, 
Nuts, Bolts, Rivets, ete. 


9th REPORT 


..- On Materials of Construction 1940 Edition 


(Reprinted from Sept. 1940 Issue) 


Literally a Materials Handbook, this 48-page booklet presents 
essential information for more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 


equipment. 


Included are: (a) non-ferrous metals and alloys, (b) ferrous 
metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 


facturers are given......... 


Chemical & Metallurgical Engineering, 330 West 42nd St., 


New York, N. Y. 


.......Price 50c 


How can | take care of increa 
with the least investment in 
2% entrifugals 


“How can | 
increase in overhead 


““What can high speed 


VITAL QUEST 


sed production demands 
the fewest additional 


i — without 
step up production —and profit 


centrifugals do for me 2" 


“Can high speed centrifugals be operated safely 


THESE; YOU’VE ASKED THEM — 
— IN DATA FREE ON REQUEST 


THE ANSWERS are HERE 


FORMERLY SCHAUM ANO 


complete data 


FLETCHER works = 


WITHOUT Centrifugals 


NAME 


TION send me 


CHEMICAL 


& METALLURGICAL 


ENGINEERING e 


DECEMBER 1940 


874 


| 
” 
‘ 
the DELPHIA 
om 
\ 
Fe 
= 


...is already at work in hazardous locations 
in Paint Factories, Rubber Cement and 
Chemical Plants, in Refineries, in Distil- 
leries, in Grain Elevators and other places. 


HE new Explosion Proof Micro Switch 

has been accorded ready and wide 
acceptance throughout the Process Indus- 
tries. Its small size, compactness, rugged 
construction and precise, snap-action with 
small movement and low operating pres- 
sure, makes it adaptable to functions and 
conditions for which no other switch has 
been heretofore available. 
The Explosion Proof Micro Switch is ex- 
tremely small in size, occupying less than 
18 cubic inches, and measures only 244” 
high x 2” wide x 354" long; it weighs only 
2% Ibs. It is single pole, double throw and 


is available with three types of actuators. 
Conduit opening is standard 4" and ac- 
commodates three No. 14 rubber insu- 
lated wires. 

It is listed by the Underwriters’ Labora- 
tories for service in hazardous locations 
— Class I, Groups C and D; Class II, 
Group G — with a rating of 1200 watts up 
to 600 volts AC, or ¥ H.P. at 460 volts 
AC motor loads. Streamlined cadmium 
plated cast iron housing is drilled and 
tapped for mounting on either of four 
sides. A universal mounting plate can be 
provided where needed. 


Where Water, Oil and Dust Exist, the Sealed 
Die-Cast Micro Switch is Proving Itself... 


Lathe Carriage Stop— 
lothe corriage actuotes 
the Die Cast Micro 
Switch at end of travel. 


actuates sealed metol 
clad Micro Switch only 
on one direction of dog. 


Complete details regarding both the Explosion Proof Micro Switch and the Sealed Die- 
Cast Micro Switch ore covered in specially prepared Dato Sheets. Write for them. 


Copyright 1940, Micro Switch Corporation 


MICRO (ms, SWITCH 


The Sealed Die-Cast Micro Switch fills as 
definite a need in the Process Industries as the 
Explosion Proof Micro Switch. This switch, 
however, is not intended for hazardous loca- 
tions. It is designed for use where liquids are 
used, where equipment must be washed fre- 
quently and where machines operate in abra- 
sive, dust laden air. Its small size, precise 
operating characteristics and long life make 
the Sealed Die-Cast Micro Switch ideal for 
these requirements. 

It occupies a space of only 844 cubic inches; 
length 2 15416", height, 2 13/16", width 1’. 
Housing is of die-cast material suitably gas- 
keted. Tightly sealed at the plunger with a 
bellows of synthetic rubber which will with- 
stand millions of flexes. The Sealed Die-Cast 
Micro Switch is Under- 
writers’ Listed with a 
rating of 1200 watts up 
to 600 volts AC, or & 
H.P. at 460 volts AC 
motor loads. 


Manufactured in FREEPORT. Ihnois by Micro Switch Corporation Sales Offices. New ‘York, Chicago, Boston 


of column cross section), and @ is rate 
of gas flow (lb./hr./sq.ft. of column 
cross section). It is believed that this 
equation may safely be used for design 
purposes for gas rates up to several 
feet per second and liquid rates up to 
1,000 Ib. per hr. based on the cross 
section of the unpacked tower, for gas 
concentrations below 6 per cent by 
volume and for liquid strengths below 
7 per cent acetone. As this equation 
indicates, the rate of absorption was 
found to be controlled by the resistance 
offered by both the liquid and the gas 
films. The pressure drop through the 
column under different conditions of 
gas and liquid flow was found to agree 
well with the data of others. 

Phosphoric Acid—Studies of the col- 
lection of phosphoric acid mist in a 
pilot-plant tower and in a large-plant 
tower were described by W. H. Basker- 
vill of the University of Tennessee. 
Towers were packed either with one 
inch Raschig rings or with coke. The 
effects of gas velocity (u, ft. per sec. on 
an empty tower basis) and of depth 
(h, ft.) of Raschig ring packing on the 
percentage recovery (R) in the pilot 
plant tower are expressed by the equa- 
tion 


R = 100 — 73e ( U,,)2 
and the effect of pressure drop (AP, in. 
of water) is expressed by the equation 
R = 100 — 73e-9-7 AP 

These equations apply to the pro- 
duction of 80 per cent H,PO, when the 
gas entering the tower has an acid 
content of 2.0 to 2.5 Ib. P,O, per 1,000 
cu.ft. The variation of recovery with 
the square of the velocity, or with the 
pressure drop, supports the belief that 
the packed-tower collection of the acid 
is essentially a process of mechanical 
separation. 

Practically all of the acid remaining 
in the gases from the large-plant tower 
was recovered in the form of dilute acid 
by condensing a portion of the water 
vapor in the gases. The dilute acid 
was returned to the top of the packed 
tower and concentrated. In each of 
the four operating tests, the phosphorus 
equivalent of the acid recovered in the 
large system was at least 99.9 per cent 
of the input to the phosphorus com- 
bustion chamber. 


Solvent Extraction—A _ graphical 
method for the design of equipment 
for solvent extraction operations was 
presented by J. O. Maloney and A. E. 
Schubert of Pennsylvania State Col- 
lege. The method has as its basis a 
diagram expressing the usual equilib- 
rium and saturation data in a manner 
exactly like that employed in the Pon- 
chon and Savarit method for distil- 
lation. The calculations for the two 
types of separation processes, extrac- 
tion and distillation, differ in no es- 
sential details. 

Theory for the method has been de- 
veloped by Randall and Longtin and 
already published. Therefore the pur- 
pose of this paper was to show how 
the method is applied to an actual 
problem and comparison of the results 
with the results by another method 
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(Varteressian and Fenske). The com- 
parison showed very little difference. 
Advantages claimed by the authors 
are that the new method is simpler 
and that it ean be carried out on 
ordinary reetangular coordinates in- 
stead of using triangular graph paper, 
as has been done heretofore. 

New Rotameter—A new design of 
rotameter float has been developed 
which eliminates the effect of viscos- 
ity almost completely, according to 
Kermit Fischer, Seymour Bleckman 
and Eugene Lipstein of Fischer & 
Porter Co. The new float permits the 


use of rotameters for many flow meter- 
ing services which could not pre- 
viously be handled satisfactorily, they . 


said. It also permits use of two or 
three rotameters 


in Every motion that makes for fast, uniform sifting is incor- 

tinuous pyenome- | porated in the Gyro-Sifter. . . . It bounces, shakes and : 

oe ee | gyrates all at once; but this vibration is confined to the ~ 
As thewn in | sieves alone. The operating mechanism and bed are é 

the serompany- smooth and solid for quiet, continuous and trouble-free 

va = ¢? ber operation. ... A wide range of sizes have been developed 

Stabl-Vis} has its to handle everything from wood chips to talc—each one 

| giving maximum screening capacity with minimum floor 

hollow shaft. | space, and all fitted with ball bearings throughout for lower 

Thus the body | power consumption. ... In other words, built to do a better 

= - Ppa ear | job for less money. Fully illustrated catalog on request. 


weight to the | 
float may be re- | 
moved from the | 
path of flow so 
that it will not 
add to the vis- | 
cous drag of the float head. 

Heat Transfer—Further results of | 
an investigation of the performance | 
of the long tube, vertical, natural-cir- | 
culation evaporator were presented by | 
J. R. Lientz of the Swenson Evaporator | 
Co., and O. C. Cessna and W. L. Badger 
of the Dow Chemical Co. 


Heat transfer data obtained when | 
feeding water and sucrose solutions to | 
an evaporator having a single tube 1} | 
in. o.d., 18% ft. long were reported. | 
Overall coefficients have been deter- | N 
mined for the entire tube, and for the | 
boiling and non-boiling sections over | 
a range of operating conditions with | 3 
the viscosity of the feed varying from | 
0.7 to 8.0 lb. per ft.-hr. | 
A correlation of the coefficients ob- 
tained from the non-boiling section 
was given and indicates that these 
coefficients follow an equation com- SORTING 
parable in form to the Nusselt free- 


tained is: 
Uy, = 0.06 (CAT,, p’/My,)** 


where U is overall coefficient, B.t.u. ROBINSON MANUFACTURING COMPANY 


per (hr.) (sq.ft.) (deg. F.) ; C, specific 72 PAINTER STREET, MUNCY, PA. 
heat of liquid, B.t.u. per (Ib.) (deg. Car 
F.); A 7, temperature drop, deg. F. ; Kindly send particulars on your equipment 
p, density, Ibs. per cu.ft.; u, viscosity 
NB refers to the non-boiling section. 

No correlation was given for the suns 
coefficients obtained in the boiling sec- 
obtained in other natural-circulation 
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Seamless Flexible Tubing takes millions of 
flexings without showing signs of a leak 


For American Seamless is a flex- 
ible metal tubing as “run” proof 
as the seamless tube from which 
it is made. On hosiery forming 
machinery, American Seamless 
inlet and exhaust lines carrying 
steam under 150 lbs. pressure 
stand up indefinitely, though 
subjected to thousands of flexings 
each day. With American Seam- 
less there is no waste of steam; 
no shutdowns or maintenance ex- 


penses due to frequent repackings. 


Made of strong, corrosion- 
resistant alloys 


This super tubing can be made 


of alloys capable of withstand- 
ing the corrosive attack of acids, 
alkalis and organic chemicals. 
So, if there is a place in your 
plant where penetrative gases 
or liquids must be conveyed 
either by suction or under pres- 
sure, find out more about 
American Seamless. A letter will 
bring you complete 
engineering data 
along with Bulletin 
SS-25,a24-pagebook 
of facts illustrated 
with more than sev- 
enty pictures. Ask 
for it now. ress 


Two interesting uses of 
American Metal Hose 


American Bracketubes are standard with 
leading makers of plastic and rubber prod- 
ucts. They are used for constant and safe 
handling of steam under pressure from 
manifoldtoeach platenin moldingpresses. 
Expense of packing swing joints is elimi- 
nated —a steady heat is assured at all times. 


American Flexible Metal Hose here con- 
veys hort asphalt from tank car through 
booster and into truck distributor. When 
tough jobs require tough hose — specify 
“American’’— it's all metal. 


The American Metal Hose Branch of The American Brass Company, General Offices: Waterbury, Connecticut 


In Cones: Anaconda American Brass Ltd., New Toronto, Ontario « Subsidiary of Anaconda Copper Mining Company 


STOA 


e DECEMBER 1940 e CHEMICAL & METALLURGICAL ENGINEERING 


j | : 4 A ; = “> 
Eamirse 
= 
= 
| 


Chicago Show Returns Emphasis 
To “Chemicals” 


IN THE BOOTHS... 


HICAGO again became the coun- 
C try’s chemical capital Dee. 11-15, 
when more than 20,000 people visited 
the National Chemical Exposition 
there and attended a series of con- 
ferences on chemical progress. — In 
addition to the many commercial ex- 
hibits, Dr. C. Robert Moulton, formerly 
of the Museum of Science and Indus- 
try had charge of an educational and 
scientific display of chemical research 
work now under way in university 
laboratories and various research foun- 
dations. Added significance was given 
the show and conference because of 
the vital part that chemicals are des- 
tined to play in the program for na- 
tional defense. Dr. R. C. Newton, 
chairman of the show committee, of 
the sponsoring section of the American 
Chemical Society, said: 

“This exposition is a veritable mo- 
bilization of the forces of ‘ hemi- 
cal industry to throw the full weight 
of chemical progress into the gi- 
gantic task of building an adequate 
national defense.” 


All this combined to give more em- 
phasis to the products rather than 
the equipment of chemical industry, 
although companies in the latter field 
were well represented. New machinery 
vnd new materials of construction, some 
ot which have already been reported 
in the “Process Equipment News” sec- 
tions of Chem. & Met., will receive at- 
tention in our January and subsequent 
issues. The present report will there- 
fore be confined to some of the more 
important new chemicals as exhibited 
in the booths or discussed in the vari- 
ous chemical conferences. 

Nitroparaffines—<An interesting group 
of organic chemicals, made commer- 
cially for the first time in 1940, were 
displayed in Commercial Solvents’ 
booth. Nitromethane, nitroethane, 1- 
nitropropane and 2-nitropropane were 
the bases from which stemmed 12 nitro- 
parafiine derivatives of which five are 
nitrohydroxy compounds, five are 
aminohydroxy compounds and two are 
salts of hydroxylamine. 

The four nitroparaflines or NP’s, as 
they are called, have already found 
many interesting applications in the 
industrial coating field as solvents for 
cellulose acetate, cellulose mixed esters, 
waxes and for vinyl and alkyd resins. 
Just as important as their solvent uses 
are the almost innumerable chemical re- 
actions which the NP’s will readily 
undergo, thus opening the way to a 
large and entirely new field of organic 
synthesis. 

Among the nitroparafline derivatives 
of immediate interest are the common 
higher fatty acid soaps of the amino- 


hydroxy compounds, which are prov- 
ing to be excellent emulsifying agents 
for oils, fats and waxes and therefore 
find application in water-resistant floor 
waxes, non-yellowing cosmetic creams 
and ointments, ete. 

Coal Tar Products—Recently devel- 
oped processes for separation and puri- 
fication of coal tar materials have led 
to several new series of products with 
interesting scientific and commercial 
possibilities. Reilly Tar & Chemical 
Corp. announced quantity production 
ef the following new or newly refined 
chemicals: Meta-cresol, —para-cresol, 
amino-pyridine, amino-picoline, beta- 
picoline, gamma _ picoline, 2,6-lutidine, 
quinoline, acridine, 2-methyl-naphtha- 
lene, 1l-methyl-naphthalene, dimethyl 
naphthalene, diphenyl. fluorene., phen- 
anthrene, chrysene, fluoranthene. ace- 
naphthene, diphenyleneoxide. 

A giant book, in the booth of the 
Koppers Co., whose pages turned auto- 
matically, carried information concern- 
ing their chemical contributions from 
coal. Among these chemicals, some of 
which only recently have been produced 
on a commercial basis are: ammonium 
thiocvanate; 3,5-xvlenol; pyridine; al- 
pha-methyl-naphthalene; flotation sul- 
phur; 4-tert-butyvl-m-cresol; alpha-pico- 
line; beta-methyl-naphthalene: phenol; 
4,6-di-tert-butyl-m-cresol ; quinoline ; 
acenaphthene; ortho-cresol; dipheny- 
lene oxide; carbazole; anthracene; 
meta-cresol; benzene,  dicvclopenta- 
diene; phenanthrene; para-cresol; tolu- 
ene; naphthalene; and fluorene. 

Glycols—Over 100 polvhydrie alco- 
hol esters were exhibited for the first 
time by Glyco Products Co.. Ine. These 
comprise esters of glvcerine, ethvlene 
glycol, diethylene glycol, polymerized 
elveol, sorbitol, mannitol, Carbitol and 
Cellosolve. In addition to these new 
products, the company exhibited a syn- 
thetic emulsifying agent that forms 
stable emulsions of oils. solvents and 
waxes in the presence of mineral and or- 
ganic salts. acids and other electro- 
Ivtes which normally render emulsifi- 
cation difficult or impossible with the 
usual type of emulsifying agents. 

Inorganics—New products exhibited 
for the first time by the Harshaw 
Chemical Co. included activated alu- 
minum oxide, anhydrous muriatic acid, 
chromium oleate containing 5.8 per 
cent of chromium, copper hydroxide- 
naphthenated containing 50 per cent 
of copper, copper oxychloride-sulphate 
containing 55-57 per cent of copper, 
cupric oxide hydrated, nickel fluobo- 
rate and basic and neutral tin naph- 
thenate. 

W. A. Hammond Drierite Co. ex- 
hibited a section of telephone cable 
being dried in the splice with their in- 
organic drying agents now being used 
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for laboratory and industrial purposes. 
It quickly absorbs 6.6 per cent of its 
weight of water from organic liquids 
and 8 to 14 per cent of its weight 
from most industrial gases. 

Resins and Plastics—Saran,. a newly 
developed thermoplastic vinylidene chlo- 
ride resin of remarkable toughness and 
strength (up to 100,000 Ib. per sq.in.), 
was shown by Dow Chemical Co. 
Other products included various plasti- 
cized forms of ethyl cellulose, trans- 
parent sheetings and similar coatings 
for protection and decoration. Methyl] 
and ethyl ethers and cellulose, styrene 
resins, synthetic waxes were also shown 
by the same company. 

Hercules Powder Co. displaved many 
new products of the resin family includ- 
ing cellulose acetate, ethyl cellulose, 
chlorinated rubber, pine oil, turpene 
solvents and rosin derivatives. 

The hexahydrie alcohols, mannitol and 
sorbitol, were exhibited by the Atlas 
Powder Cy. along with many deriva- 
tives now finding application in the 
chemical and pharmaceutical industries. 

Medicinal Chemicals—Mereck & Co. 
cited the contributions of chemistry 
to national defense through the vital 
service to medicine and pharmacy. New 
chemotherapeutic agents included the 
sulfanilamide group and newer arseni 
cals. One of the most recent contribu- 
tions that attracted attention was a 
display of the evolution of synthetic 
ephedrine and its production on a 
commercial scale. This synthetic prod- 
uct is now officially recognized by the 
United States Pharmacopeia and es- 
tablishes an independent source of sup- 
ply for this material whose properties 
are identical with those of the natural 
alkaloid. 


IN THE CONFERENCES ... 


An attractive feature of the Chem- 
ical Exposition Week in Chicago was 
a series of industrial chemical con- 
ferences during which approximately 
a dozen interesting papers were pre- 
sented to show the broad applications 
of chemical research and development 
in American industries. These con- 
ferences were held under the chair- 
manship of Bruce K. Brown, general 
manager of research and development, 
Standard Oil Co. (Ind.), William F. 
Henderson, chief chemist of the Visk- 
ing Corporation, Professor C. D. Hurd 
ot Northwestern University, President 
S. C. Lind of the American Chemical 
Society and Dr. Allen Abrams, tech 
nical director of the Marathon Paper 
Mills. Brief abstracts of some of these 
papers follow: 


Petroleum Chemicals — Widespread 


interest in the petroleum industry as 
a new source of raw materials for the 
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manufacture of synthetic chemicals 
has tended to overshadow recent de- 
velopments which are making this 
industry a significant consumer of 


P E N C . synthetics, according to Walter G. 
PROOF CEMENT LIKE NEW Whitman, head of the department of 
ACID- chemical engineering at M.I.T. Many 
; ’ VICE FOR of the products which the oil refiner 
AFTER THREE YEARS SER . incorporates in fuels and lubricants 
A WELL-KNOWN CHEMICAL PLANT 


come from outside the industry, but 
there is an increasing utilization of 
synthetic chemicals which themselves 
are produced in the refinery. 

Synthetic chemicals are used in fuels 
and lubricants in two ways: as addi- 
tion agents which are _ incorporated 
in relatively small percentages and 
as hydrocarbons which themselves con- 
stitute a large part or the whole of 
the fuel or lubricant. In general, the 
reason for using synthetic materials 
is to achieve higher standards of qual- 
ity than would otherwise be attain- 
able. The synthetics are expensive 
relative to the natural materials which 
are available and their use can sel- 
dom be justified save on a quality 
basis. 


Synthetic Rubbers—A review was 
given by Per K. Frolich, director of 
chemical laboratories, Standard Oil 
Development Co., of the various avail- 
able synthetic rubbers from the stand- 
point of their composition, the chem- 
ical raw materials and intermediates 


Inside of tank lined with brick laid in Penchlor Acid-Proof Cement. employed in their synthesis, and their 

Note excellent condition of joints at steam injection points. properties and uses. In spite of the 

‘ large number of synthetics which have 

HIS calcium sulphate precipitating tank 14 feet in diameter and been announced, it would appear that 

) 28 feet high, has been steadily in service for three years. Yet if ability to combine chemically (i.e. 

the Penchlor Acid-Proof Cement* in which the brick lining was laid a eee ee ee 

is taken as a criterion of a true rub- 

| is as sound and serviceable as new. It has resisted the mixture of ber-like material, all these products 
Me sulphuric acid and lime which is especially severe in a batch process represent only four basic types. 

of this type, where the temperature rises rapidly from 70° F. to 260° F. So far, the outlet for synthetic 

rubber in this country has been al- 

In addition to stirring by mechanical agitation, the contents of this most exclusively in the specialty field; 

. tank are boiled for several hours by the injection of steam. Following that is, these products are being used 

discharge the tank is immediately ready for a new batch. This is where special advantage can be taken 


of the properties in which they excel 
natural rubber. This means that 
quality rather than price is a primary 


typical of the service which Penchlor Acid-Proof Cement is with- 
standing in plants the country over. It is inert to all acids except 


hydrofluoric. It adheres strongly to such materials as brick, steel, consideration. On this basis the syn- 
. carbon, glass, lead and rubber. thetic rubber industry has developed | 
to a point where plant capacity should 
é Many plants prefer Asplit Cement,* a synthetic resin which is be available early next year for the 
unusually resistant to the most severe abrasion and thermal shock. production of some 50,000 Ib. per day. 
; Pennsylvania Salt Mfg. Co., Widener Bldg., Philadelphia, Pa. — A different situation would confront | 
with regular shipments of crude rub- 


ber become imminent. Instead of be- 1 
ing a specialty product, synthetic 
rubber would then have to supply our 1 
main demand for the natural product. P 
f 
t 


WRITE FOR FREE TEST KIT. You can prove 
outstanding properties of these acid- 
and make a convincing comparise.. 
e now using, by means of the 


for yourself the 


proof cements, A critical review of the situation leads 


with the product you ar to the conclusion that by judicious 
eae? free Test Kit supplied on planning, the American chemical in- 
request. Write us today on dustry can in time meet any emer- 
your business letterhead. geney which may presently be fore- 0 
seen in this field. E 
3 *Fully protected by existing patents. Electrochemical Progress—A . number n 
of typical illustrations were cited b) W 
i Colin G. Fink, head of the division of c 
Pp $ L A jee IA $ A LT electrochemistry at Columbia’ Uni p 
; versity, emphasizing the far-reaching le 
M AN F T UR IN G Cc PAN Y influence of electrolytic processes on p 
the chemical industry of today. Me- F 
tallic sodium, a curiosity in 1880, and p 
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today consumed by the ton; ounces of 
magnesium metal for flash light 
powders in 1890 and thousands of tons 
of magnesium for airplanes today; 
gold and copper for the ruby glasses 
of 1920; and selenium-cadmium ruby 
glasses today; hot galvanizing and hot 
tinning of yesterday, electrogalvanizing 
and electrotinning today, are just a 
few of these illustrations. 

As to the future, Dr. Fink found it 
difficult to predict without being fan- 
tastic. He foresaw electrolytic recov- 
eries of many products now going to 
waste, the electrochemical extraction 
of gold and other valuable constituents 
in sea water and the isolation of new 
compounds unheard of today. Of 
special interest are the present indi- 
cations and early prospects of far- 
reaching developments in the electro- 
organic field. The few instances that 
have recently attracted the  indus- 
trialist will be multiplied many fold 
in the next years to come. By no other 
method or means than by the elec- 
trolytic is it possible to control and 
regulate reductions and oxidations of 
organic compounds to such a nicety. 
Organie reactions that, by older 
methods, require high temperatures or 
high pressures are readily carried 
through at ordinary temperatures and 
pressures when employing the electro- 
lytic processes of today. 


New Solvents—A review of the in- 
fluence of new solvents on the future 
development of the chemical industry 
was given by C. L. Gabriel of the Com- 
mercial Solvents Corp. The year 1940, 
which ended a 20-year period in the 
development of new organic solvents, 
saw the installation of the first plant 
for the production of nitroparaffines 
from aliphatic hydrocarbons and nitric 
acid. These products are excellent sol- 
vents for cellulose acetate, cellulose 
nitrate, the Vinylites and many other 
resins. Whether the chief uses of these 
materials will eventually be as solvents 
or as raw materials for chemical syn- 
thesis is a little difficult to prophecy 
today. So far about one thousand 
derivatives of the nitroparaffines have 
been synthesized. 

New needs for new solvents will un- 
doubtedly arise as further technical de- 
velopments are made. Although today 
it can be felt that the development of 
solvents has been a great influence in 
the development of chemical industries 
in this country, there is no reason to 
believe that a similar review given a 
decade or two hence will not show in- 
fluences even more far reaching than 
those which have already occurred. 


Friedel-Craft Reaction—In his paper 
on the Friedel and Craft reaction, EB. C. 
Britton, director of organic research, 
The Dow Chemical Co., stated that for 
many years the Friedel-Craft reaction 
was regarded as a laboratory pro- 
cedure, except in cases where a high 
priced chemical could be made in small 
lots. The commercial importance and 
possibilities were not unforseen by 
Friedel and Craft, however, for they 
patented in 1877 the splitting of ali- 
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@ Many manufacturing processes > 
give off dusts that are not only de- ZW 

structively ABRASIVE in their scattered 


contacts throughout industry’s plants 
but are CORROSIVE as well—a %& 


> 
double hazard to equipment and the Dv eee 
products being made. 

Why tolerate this expensive nuisance ae ty 
when it can be so easily and inexpen- ad wy : 
sively controlled by Pangborn all 
metal, cloth screen, Dust Collectors? as 


More than 4,950 Pangborn installations are controlling dust 
today; efficiently, safely, and economically. Pangborn engi- 
neers can do a good job for you, too. Tribute to the Dust Hog 
ends when they are called in upon your problems. 


Whether your needs are big or small—it will pay you to 
“get in touch with Pangborn.” Write for information today. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION -: HAGERSTOWN, MD. 
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CENTRIFUGAL PUMPS 


Morris ST-P Pulp Pump 


Morris Slurry Pump 


Specially designed types for handling fine abra- 
sives, coarse abrasives, pulpy materials, and clear 


liquids. 


Designs based on 76 years of experience in build- 


ing pumps for the hard-to-handle services. 


Impressive performance records testify to reliability 
and low maintenance costs. 


Write for bulletins 


MORRIS MACHINE WORKS, Baldwinsville, N.Y. 


Export Office: 


Representatives 
In principal cities 


50 Church St., 


New York 


ATAWISS 


Sectional Cut of No. 210 


UNION SWING CHECK VALVES 
HORIZONTAL or VERTICAL 


Specially adapted to lines in which no stop 
is installed close to the valve. The Union 
connection on both ends enables the line to 
be broken at the inlet end while the check 


holds the contents of the line. 


Eliminates the necessity of an additional 
Union and nipple either in the outlet or iniet 


end of the line. 
SIZES %4" TO 4” 
Write For Bulletin No. 8B 


THE CENTRAL FORGING CO. 


-CATAWISSA, PENNA. 
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INDUSTRIAL 


PROPERTIES 


VACANT or EQUIPPED 


—or a Warehouse 


—or Loft Space for 


Rent 


—or a large or small 
property available 
for Industrial De- 


velopment 


APPEAR REGULARLY 


IN THE 


SEARCHLIGHT SECTION 


OF 


CHEMICAL & METALLURGICAL 


ENGINEERING 
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phatic hydrocarbons by The 
commercial use of the Friedel and 
Craft reaction was accelerated greatly 
by the domestic manufacture of an- 
hydrous) aluminum chloride which 
made available a cheap source of this 
product. 

These reactions are of two types, 
namely, the catalytic type wherein the 
aluminum chloride is always available 
to act as a catalyst as in alkylation 
of benzene, and can be recovered and 
reused, and that type wherein the 
aluminum chloride reacts with the re 
action product and loses its catalytic 
effect; hence a fresh supply of alumi- 
num chloride must always be available 
for the reaction necessitating the use 
of at least one molar quantity per mole 
of product. In general, after a Fridel- 
Craft reaction of the second type, the 
reaction product is treated or is run 
into ice, some excess HCl is added to 
dissolve basic aluminum chloride and 
compound is separated 
from the acidified water solution of 
aluminum chloride. When the reaction 
is truly catalytic, the catalyst may be 
separated directly from the organic 


the organic 


product by distillation and in’ some 
reactions can be reused. 


Service to Industry —The service of 
chemistry to industry was the = sub- 
ject of an address by Gustav Egloff, 
director of research, Universal Oil 
Products Co. Industry of today is 
leaning more and more upon service 
rendered by chemical research. No 
industry is too large or too small to be 
without an ever increasing amount of 
research. The fundamental — studies 
carried out in our universities, chem- 
ical foundations, and industrial lab- 
oratories profoundly affect our manu- 
facturing processes, our increased span 
of life, and our national defense. 

Chemical research has provided the 
answer for many manufacturing, con- 
servation and utilization problems 
since World War No. 1. Very often 
the index of progress and prosperity 
of a given industry lies not on the 
financial page, but in the research 
laboratory, a “behind the scenes” part 
of that industry. 

Pressure brought upon one group 
often stimulates research many 
others. The synthetic plastics and 
resins industries have significantly 
affected the economics of metals, wood. 
cement, and ceramics production. The 
steel companies have been required to 
bring their products to a higher degree 
of corrosion resistance, and heat and 
pressure strengths due to the oil in- 
dustry’s demand for pipe lines to 
resist corrosive soils, and tubes and 
tanks to resist high temperatures. 
pressures, and corrosion, These prob 
lems are due to the increasing numbe 
of automobiles and airplanes which in 
their turn require more bette! 
fuel and lubricants to run them. 

In its turn, chemical research in the 
oil industry has provided such mate 
rials as toluol for TNT, resins, pla- 
ties, and synthetic rubber, and moto 
fuels of such quality that the auto 
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motive and airplane industries must 
design better motors to use them 
efficiently. 

Chemistry for years has been serving 
industry but the amount of this service 
has depended upon the intelligence of 


its management in visualizing and 
supporting this research, Today, many 
realize the import of research but the 
question is, how to organize and direct 
it to the greatest national advantage, 
since the proper utilization of natural 
resources depends upon the ability to 
convert them into products of the 
utmost value to our civilization. 


Construction Materials — The prog- 
ress that has been made in the field of 
materials of construction in the past 
few years has been remarkable, accord- 
ing to James A, Lee, managing editor 
of Chem. & Met. Not only have such 
long established materials as cast iron 
and steel been subjected to changes by 
the addition of other elements, but the 
renowned stainless steels were almost 
unheard of not so many years ago. 
Even a short time ago, the most vis- 
ionary engineers could not have fore- 
seen that such materials as carbon, 
glass, silver and synthetic resins would 
be used so extensively for the construe- 
tion of large scale equipment. 

These changes have had a_ profound 
influence on the chemical industries. 
They have nrade available materials 
offering far greater resistance to cor- 
rosion. They have made it practical 
to operate at temperatures pres- 
sures far beyond any previously con- 
sidered possible. 


Byproduct Recovery—The conversion 
of useless or nuisance wastes and by- 
products into valuable commodities is 
naturally a subject of stirring appeal 
to aggressive management. Such ae- 
tivities, Lawrence W. Bass, assistant 
director of Mellon Institute, stated, 
have formed the basis of some of the 
most spectacular triumphs of modern 
technology. The total value of mate- 
rials that have thus been salvaged from 
Wastes amounts to many billions of 
dollars. Aside from their financial 
importance, these developments are of 
incalculable significance as  contribu- 
tions to human welfare and to the 
conservation of natural resources, 

While great strides have been made 
in adapting byproducts and wastes to 
useful ends, the inherent possibilities 
for future developments are practically 
inexhaustible. Although chance dis- 
coveries and ideas have led to many 
successes in the past, it is now recog- 
nized that organized, systematic 
industrial research programs are the 
basic procedure for attacking these 
problems; an important part of the 
research budget of American industry 
is allocated to the quest for new uses. 
Such activities have been carried on 
with gratifying results by company, 
association, industry and government 
organizations. It is safe to say that 
the major part of the modern synthetic 
chemical industry has been evolved 
through research of this type. 


By insisting upon “U. S.” Chemical-Hardening, 
Quick-Setting, Acid-Proof Cements. 


They adhere strongly to brick, steel, glass and 


rubber. 


CHEMICAL 
HARDENING 


Sets hard all the way through by 
reason of internal chemical reaction. 
Sets hard even in a _ complete 
vacuum as hardening does not de- 
pend upon air or heat. 


Resists all acids, weak or strong, 
hot or cold (hydrofluoric acid alone 
excepted) as well as hot or cold 
water, hot or cold salt solutions, 
solutions of acid or neutral salts, 
etc. ‘“Vitric-10’ produces a granite 
like structure of permanent durabil- 
ity while “Super-Vitric’ forms a 
dense po-celain-liks structure of 
minimum porosity. 


QUICK 
SETTING 


Initial set takes only from twenty to 
thirty minutes. Hardening is uni- 
form throughout due to internal 
chemical reaction. Does not de- 
pend upon air, heat or evaporalion 


Comes in powder form and 


requires only mixing with 
water. Quick-Setting and 
Chemical Hardening, it is 
without equal stand- 
point of convenience and 
utility. 


NOW WHEN EVERY DAY COUNTS, 
SPECIFY ACID-PROOF CEMENTS 
THAT SAVE TIME AND MONEY 


U. S. STONEWARE CO. 


WORKS (SINCE 1865): AKRON OHIO 
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This Check List will help you buy 


PERMANENT 


OR any insulating material to pro- 

vide maximum fuel or refrigeration 
savings ... and keep on providing them, 
year in, year out... it must stand up 
under careful checking with the list at 
the right. If the materials you are now 
using do not meet these requirements, 
you can select a Johns-Manville Insu- 
lation that does. 


Check the Characteristics of 
these J-M Insulating Materials 


H-T SUPEREX BLOCKS. For many years the most 
widely used block insulation for temperatures 
to 1900° F. Combines high heat resistance and 
low thermal conductivity. Furnished 3” to 12” 
wide; 18" and 36” long; from 1” to 4” thick. 


L-W SUPEREX BLOCKS AND PIPE INSULATION. 
New-type Superex Block and Pipe Insulation for 
temperatures to 1500° F. Light in weight, high 
in insulating efficiency, unusually resistant to 
compression and breaking. Pipe Insulation in 
all sizes. Blocks same sizes as H-T Superex. 


ASBESTO-SPONGE FELTED SHEETS AND PIPE 
INSULATION. For temperatures to 700° F. where 
maximum efficiency, salvage value and resistance 
to vibration and abuse are essential. For outdoor 
lines, pipe insulation furnished with waterproof 
jacket. Sheets 6" to 36” wide; 36” long; '4" to 
4” thick. Pipe Insulation in all standard sizes. 


J-M 85% MAGNESIA BLOCKS AND PIPE INSU- 
LATION. Long recognized as the standard mate- 
rial for temperatures to 600° F. Maintains its high 


Blocks 3" to 12” wide; 18” or 36” long; 1” to 4” 
thick. Pipe Insulation in all standard sizes. 


J-M ROCK CORK SHEETS AND PIPE INSULATION. 
For cold-storage rooms, refrigerated equipment 
and piping. Basically mineral, it can't rot, won't 
harbor vermin or support mold. Highly mois- 
ture-resistant, stays permanently efficient in serv- 
ice. Sheets 18" wide; 36” long; 1'4" to 4” thick. 
Also furnished as lagging and pipe insulation. 


SiL-O-CEL C-22 BRICK. Insulating refractory for 
temperatures up to 2000° F. Heat-storage capac- 
ity less than ‘3 that of firebrick; is 3 to 4 times 
more effective in preventing transmitted heat 
loss. Crushing strength—700 Ibs. /sq. in. Stand- 
ard firebrick sizes and shapes. 


JM-20 BRICK. New-type insulating-refractory 
brick for temperatures up to 2000° F. Unusually 
light in weight (1.9 Ibs. per standard 9” equiva- 
lent). Standard firebrick sizes and shapes. 


insulating efiiciency through years of service. | 


FOR DETAILS on the complete line of 


J-M Insulating Materials, write for Catalog IN-55A. 
Johns-Manville, 22 East 40th St., New York, N. Y. 
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| 
To maintain its origina} effectiveness, the insulation 
; YOu use must remain Unaffected by the temperatures 
' to which it is subjected. From the cn. 
In locations where it is Subjected to compressive 
tile loads, the insulation must be able to maintain its 
Strength and true form, €ven while heated to service 
temperatures. For such Services, the J-M line Offers 
insulating Mterials with unusually high load-bearing 
Capacities, 
: Resistance to breaking is important in 9varding 
3 against damage during *ransportation and ‘instalig. 
‘ tion. Certain Services also demand more than ordi. 
nary toughness jn insulations. Many materials 
have unusually high resistance to breaking, as meas- 
ured by transverse Strength. 
For maximum insulating Protection, the it-sulation you 
Use must nor sag or compress during °Pplication, or 
deteriorate in service. J-M Block and Pipe Insula- 
tions ore designed to such dangers. and 
4 they can be applied without risk Of voids or thin spots. 
. ee This feature is Particularly important in refrigeration 
Service, since Moisture infiltration Causes most low. 
temperature insulation failures. J-M Refrigeration 
, Insulations Offer unusual Moisture resistance, and, 
: because of their basically mineral SOMPOsition, are 
rotproof and verminproof as well, 
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New Titles, Editions and Authors 


BITTER MEDICINE FOR BUSINESS 
THE BOTTLENECKS OF BUSINESS. 

By Thurman W. Arnold. Published 

by Reynal & Hitchcock, Inc., New 

York. 335 pages. Price $2.50. 

Reviewed by 8S. D. Kirkpatrick 
Most LAYMEN — engineers included — 
find it difficult to fathom the legal 
mind. Usually it is so effectively hid- 
den behind complicated and confusing 
verbiage that it’s difficult to find what 
it’s all about. But here’s a lawyer that 
writes differently. “Bottlenecks” is as 
clear and understandable as so much 
fairly intelligent conversation. And, 
like so much conversation, it has its 
faults as well as its virtues. There 
are many inaccuracies—some of inex- 
cusably careless origin and others per- 
haps deliberately indefinite. There are 
unsupported generalities that the en- 
gineer is likely to question and some- 
times resent, especially when used by 
the author as arguments for some of 
his pet theories of government and 
industry. 

Here are a couple of samples: “There 
is no difference in motor fuels because 
they had become standardized. Compe- 
tition had become a race to see which 
company could put out the most ex- 
pensive hokum.” All this, of course, 
was before the famous Ethyl Gasoline 
decision which, to the author’s way 
of thinking, is making over or going to 
change the whole order of industrial 
marketing. For example, had it not 
been for this decision, he is certain that 
the duPont Company, with its nylon, 
would have succeeded “in destroying 
the manufacturers of other stockings 
without distributing the savings to 
consumers.” Presumably he had never 
heard of the history of cellophane and 
rayon prices. 

Another source of irritation, at least 
to this reviewer, is the frequent boast- 
ing about how the Department of Jus- 
tice, especially with its consent decrees, 
has been able to scare manufacturers 
into cutting or holding down the prices 
for their products. “It is significant,” 
Mr. Arnold writes, “that during the 
period when all commodities, the sup- 
ply of which is affected by the war, 
were rising, the particular war prod- 
ucts under investigation by the Depart- 
ment did not increase in price. It has 
been estimated that investigations of 
newsprint, potash, nitrogen and steel, 
which cost a total of about $200,000, 
has saved the consumers of this country 
$170,000,000.” Given a few million, he 
could probably have saved most of our 
national income. But at whose ex- 
pense? And how proud should we be 
of a bureaucracy that regards American 
industry as only “an economic feudal- 
ism masquerading under the name of 
democracy”? That boasts of its ability 
to make over directorates and manage- 
ment of American business to suit its 
own patterns and desires? 

But just because this reviewer dif- 


fers with the author in his economic 
philosophy, is no reason to condemn his 
book. Perhaps it should recommend it 
to most Chem. & Met. readers who 
would like to suffer a lively and en- 
lightening irritation on the subject of 
“our whole economic system, its weak- 
nesses and its strength, the ‘bottle- 
necks’ which tend constantly to ob- 
struct the free flow of goods in our 
competitive system and, finally, the 
cost to all of us of these commercial 
and industrial infringements on our 
liberty.” 


PUMPS AND PUMPING 
PUMPS. By Frank A. Kristal and F. 
A, Annett. Published by MecGraw- 
Hill Publishing Co., New York, N. Y. 
340 pages. Price $3.50. 
Reviewed by G. L. Montgomery 


ALTHOUGH PRIMARILY a description of 
designs of pumping equipment avail- 
able for general pumping service, this 
book also briefly diseusses some of the 
more important pumps designed for 
chemical plant service. Most of its 
pages, however, are devoted to simple, 
clear explanations of pumps suitable 
for handling water, oil and other non- 
corrosive, non-abrasive, or slightly cor- 
rosive or abrasive liquids. This fact 
makes the work a valuable addition to 
the chemical engineer’s library, as most 
other texts on pumping for the process 
industries have stressed special prob- 
lems, rather than general practice. 

In addition to the pump descrip- 
tions, about one-third of the pages 
deal with such matters as priming, 
pipe sizes, head, operation, drives, 
pump selection, pump troubles and 
other practical matters for the plant 
operator. 


MATERIALS HANDBOOK. Fourth edi- 
tion. By George S. Brady. Published 
by McGraw-Hill Publishing Co., New 
York, N. Y. 591 pages. Price $5. 

Brapy’s familiar little handbook has 

grown. From a page size of 4x63 in., 

the new edition has been increased to 
53x9 in. and there has been a cor- 
responding addition of new material. 
For those who may be unacquainted 
with the book, it lists thousands of 
materials with such general informa- 
tion as chief characteristics, compara- 
tive data, sources, substitutes and uses. 
The new edition has been brought 
up-to-date by the addition of many 
modern alloys, synthetic resins, chemi- 
eals and other materials which have 
been developed or become important 
since the previous edition was pub- 
lished. The number of newcomers to 
the pages of the handbook has neces- 
sitated a minor change in style which 
will be immediately apparent to those 
to whom the book is a familiar ref- 
erence. Separate entries have been 
dropped in many instances. Examina- 
tion shows, however, that practically 
all of the material is still present but 
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has become a part of larger discus- 
sions under more general headings. 
For example, Aerocrete, instead of hav- 
ing a brief paragraph of its own, is 
now discussed under the general head- 
ing of Concrete. Similarly, Lautal, 
will be found with Aluminum-silicon 
alloys. This style of presentation often 
necessitates looking up a material 
twice, once in the book’s index and 
once in the text. Advantages are that 
similar substances frequently may be 
compared as to properties. And, of 
course, such a system permits the in- 
clusion of many new definitions and 
descriptions. 


REACTION ACCELERATION 


CATALYSIS, INORGANIC AND OR- 
GANIC. By Sophia Berkman, Jaque 
©. Morrell and Gustav Egloff. Pub- 
lished by Reinhold Publishing Corp., 
New York, N. Y. 1,130 pages. Price 
$18. 

Reviewed by M. 2B. Clark 


WHAT Is CATALYSIS? Even the defini- 


tion of the term is not established as 
an undisputed fact. The authors of 
this monumental work say, “Catalysts 
may be characterized best by defining 
their properties. They do not con- 
tribute energy to a reaction nor change 
the equilibrium point of a reversible 
reaction. They do not initiate reac- 
tions, but have an accelerating effect 
which, when combined with selectivity, 
may result in the ability to direct re- 
actions. In addition to these general 
properties, catalysts may also have the 
ability of entering into a reaction over 
and over again by self-regeneration so 
that the catalyst is unchanged on com- 
pletion of the reaction, small amounts 
of the catalyst thus being able to trans- 
form large quantities of the reacting 
substances.” 

Heretofore, the field of catalysis has 
been like a huge unmapped territory. 
A little exploring has been done here 
and a lot of investigating there, and 
many definite landmarks have been es- 
tablished, but there has been no correla- 
tion of all the known data into an 
organized pattern of knowledge. Dr. 
Egloff and his co-workers have assumed 
the role of the cartographer and have 
endeavored in this volume to piece to- 
gether the published work of thousands 
of investigators and interpret it in the 
light of their own investigations. 

The organization of the subject mat- 
ter can best be shown by enumerating 
the chapter headings: the phenomenon 
of catalysis, adsorption and catalysis, 
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Announcing 


Lower Prices 
for 


BERL SADDLES 


Increased customer acceptance and greater production have 
made possible another reduction in the price of Berl Saddles. 
Now, more than ever, it will pay you to use this streamlined 
packing for absorption, extraction, distillation and scrubbing 
towers. Saddles offer more usable surface area, less resist- 
ance, better distribution, less channelling, less side thrust, and 
more capacity wherever effective vapor-liquid contact is 
required. 


° Berl Saddles are available in the %", 42", 1” and 1%” sizes 
and of chemical stoneware, semi-porcelain, or porcelain ma- 
terials. 


t Please give size and approximate quantity required when ask- 
ing for quotation. 


Kelly Ave. Akron, Ohio 


| LININGS 
Prove 


Quality Is Real Economy! 


All Stebbins linings, whether a new installation, a relining or a 
repair, are carefully designed to meet chemical and mechanical 
requirements of the process and are installed by expert workmen 
using carefully selected materials to insure long and economical 
e life, and are fully guaranteed. On your next acid-resistant lining 
| job get in touch with Stebbins. 


Stebbins Engineering and Manufacturing Company 


>* WATERTOWN, NEW YORK 


heterogeneous and homogeneous cataly- 
sis, the activity of the catalyst, inhibi- 
tors in catalysis, promoters and poisons 
in catalysis, carriers in heterogeneous 
catalysis, catalytic reactions in inor- 
ganic and organic chemistry, physical 
conditions in catalytic reactions, classi- 
fication of catalysts with respect to 
type of reaction, and catalysis in the 
petroleum industry. 

There are many tables throughout 
the book, two of which are outstand- 
ing. In Chapter I and by way of in- 
troduction, a series of tables is pre- 
sented which shows the intermediate 
compounds known or assumed to be 
formed in the course of certain reac- 
tions when specified catalysts are used. 
Reactions are classified as synthetic, 
decomposition, oxidation, hydrogena- 
tion, dehydration and “various” re- 
actions. 

The second and most important tabu- 
lation is in the chapter on classification 
of catalysts. It is 345 pages in length 
and really constitutes the heart of the 
volume. There are 18 parts to this 
section, each subdivided into short 
tables on specific reactions. The tables 
are all of the same form, giving the 
reaction, the catalyst and the reference. 
For example, under catalytic oxidation 
of ethanol, one of the listings is: oxi- 
dation of ethanol to CH,COOH; under 
catalyst is listed “xylene”; and under 
observer is listed “Clamician and Sil- 
ber, Ber., 46, 3894 (1912).” 

In the last chapter, catalysis in the 
petroleum industry, the authors de- 
scribe and present flow sheets of com- 
mercial catalytic processes. This in- 
formation is surprisingly up to date 
for a technical book, much of it evi- 
dently written early in 1940. In addi- 
tion to an unusually complete table 
of contents, the book contains complete 
author and subject indexes. 

In the opinion of this reviewer, 
“Catalysis” is not a book which one 
sits down to read from cover to cover, 
but is rather a book which is first 
perused and then placed on the ref- 
erence shelf to be consulted whenever 
a problem in catalysis presents itself. 
Undoubtedly the book will go a long 
way in helping to fulfill the authors’ 
own prediction that “future research 
in the field of catalysis may be logically 
derived from the systematically pre- 
sented facts instead of from the empiri- 
cal methods used at present.” 


MANUAL FOR THE DESIGN OF 
FERROUS AND NON-FERROUS 
PRESSURE VESSEIS AND TANKS. 
By Karl Siemon. Published by the 
author, Metuchen, N. J. 280 pages. 
Price $3. 

Reviewed by T. R. Olive 


THIS LITTLE MANUAL, compiled from 
many sources by the author and re- 
produced directly from the original 
drawings and typewriting by a photo- 
lithographic process, assembles a large 
amount of useful information between 
its covers and should prove valuable 
to all engineers who have occasion to 
design either pressure or non-pressure 
vessels. It may be argued by those 
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High Intensity 


MAGNETIC 
SEPARATORS 


Use our complete laboratory fa- 
cilities for magnetic separation 
tests and possible applications. 
Send us 75 to 50 lbs. of your 
material prepaid and we will 
be glad to treat them no charge. 
Separated products will be re- 
turned for inspection and analy- 
sis with our recommendations 
on equipment to duplicate the 
results at the desired commer- 
cial capacity. 


Stearns engineers are well quali- 
fied to advise you with many 
years of experience in magnetic 
separation. We design and man- 
ufacture all types of magnetic 
separators and magnetic power 
transmission control devices. 


STEARNS 
MAGNETIC 
MFG. CO. 


FORMERLY MAGNETIC MFG. CO. 


629 S. 28th St., Milwaukee, Wis. 


thoroughly skilled in the art that the 
book contains little that cannot be 
found elsewhere in handbooks, codes, 
and the publications of manufacturers 
and boiler inspection agencies. This 
is true and yet there is certainly virtue 
in marshalling valuable data in a 
single place, particularly for those who 
do not deal constantly with the sub- 
ject. It is felt that even old hands 
will find the volume well worth their 
possession. 

Although marred by occasional typo- 
graphical errors and debatable points, 
as well as by a reproduction process 
which has its limitations, the general 
appearance and presentation are good. 

The book is in two parts, the first 
devoted to materials of construction, 
the second to vessel design. Materials 
dealt with include iron, copper, alumi- 
num and nickel and their principal al- 
loys. 

The chapters on design recognize all 
important formulas that have been de- 
veloped for stresses in various vessel 
elements and in some cases compare 
and evaluate them. A valuable feature 
of the book is the extension of the 
design data, largely developed for steel, 
to the calculation of alloy and non- 
ferrous vessels. Another useful feature 
is the discussion based on the author’s 
own experience of fabrication methods 
and construction details peculiar to the 
various non-ferrous materials. Numer- 
ous detail drawings add to the value 
especially of these latter sections. 


TECHNICAL EXPOSITION. By Leslie 
M. Oliver. Published by the McGraw- 
Hill Publishing Co., New York, N. Y. 
193 pages. Price $1.50. 

COLLEGE COURSES in technical writing, 
to be taken following freshman Eng- 
lish, would certainly improve much of 
the writing which is appearing today 
in technical journals. It was for just 
such a course that this textbook was 
prepared. And it appears to be entirely 
adequate for such a purpose. Divided 
into four parts, it takes up in order 
engineering English, research papers 
and reports, business letters, and vo- 
cabulary and punctuation. 

Study of the material in the first 35 
pages of the text and the chapters on 
technical papers, reports, and manu- 
scripts would certainly repay anyone 
interested in obtaining greater clarity, 
accuracy and readability for his writ- 
ings. Other sections on practice prob- 
lems and letter writing are primarily 
for students and would be of minor 
importance to practicing chemical en- 
gineers and chemists. 


MATERIALS OF CONSTRUCTION 
ADDENDUM 

Through a misunderstanding, the 
name of the White Metal Rolling & 
Stamping Corp., Brooklyn, N. Y. was 
omitted from the list of manufacturers 
of Materials of Construction for Chemi- 
cal Engineering Equipment, supplement 
to the September, 1940, issue. This 
concern supplies chemical lead and 
antimonial lead. 
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MORE TONNAGE 
PER HOUR— 


MORE UNIFORM 
PRODUCT — 


ALL KINDS OF 
CHEMICAL RAW 
MATERIALS 


AMERICAN 


RING AND HAMMER TYPE 


CRUSHERS 


Low in installation 
and maintenance 


American Ring and Hammer type 
Crushers have wide operating 
range—are very flexible—all parts 
are accessible — construction and 
operation are simple. All parts are 
tested for quality, wear, endur- 
ance, and they give absolute sat- 
isfaction in actual day after day 
service. You get a minimum of 
fines—no slivers or chips. 


Tell us what you want to grind 
and we will show you how 
AMERICAN CRUSHERS will 
work to your advantage. Ask for 
descriptive literature on the type 
of equipment best suited to your 
needs. Make use of our testing 
plant which is maintained for 
prospective users of our equip- 
ment. 


American 
PULVERIZER CO. 


1219 Macklind Ave., St. Louis, Missouri 
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SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


De: accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of al! functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 
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GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C. Send cash or money order; 
stamps and personal checks not accepted. When no price is indicated, pam- 
phlet is free and should be ordered from bureau responsible for its issue. 


Army Procurement of Supplies. Two 
recent Army Regulations, No. 5-100 and 
No. 5-220, dealing respectively with 
“General Provisions” and “Bid, Per- 
formance, Payment, and Patent In- 
fringement Bonds,” have been issued at 
5 cents each. 

Chemical Warfare Service—Officers’ 
Reserve Corps. War Department, Army 
Regulations No. 140-26; 5 cents. 

Medical Field Manual, Field Sanita- 
tion. War Department, FM 8-40; 25 
cents. 

Technical Manual, Military Explo- 
sives. War Department, TM 9-2900; 
20 cents. 

Lubricating Oil, General Information, 
Requirements and Methods of Test. 
Navy Department, Bureau of Ships; 5 
cents. 

Directory of Governmental Consumer 
Services and Agencies, by Leland J. 
Gordon. Available from Office of the 
Consumer Adviser, National Defense 
Commission, Washington, D. C.; mimeo- 
graphed. 

Digest of Decisions of the Federal 
Trade Commission, From 1915 to June 
i, 1938. Federal Trade Commission; 10 
cents. 

List of Commercial Standards, Revised 
to October 1, 1940. National Bureau of 
Standards, Letter Circular 609; mimeo- 
graphed. 

Financial Statistics. The Federal 
Trade Commission has issued additional 
industrial corporation reports covering 
the following manufacturing corpora- 
tions: Coke-oven products; corn prod- 
ucts; food specialty; glass and glass- 
ware. Available from Federal Trade 
Commission, Washington, D. C. 

Minerals Yearbook 1940. During late 
November the Government Printing 
Office was beginning to take orders for 
the annual volume of mineral statistics 
issued by the Bureau of Mines, al- 
though the actual date of release was 
not known. Priced at $2 per copy. 

Active List of Permissible Explosives 
and Blasting Devices Approved Prior to 
dune 30, 1940. Bureau of Mines, Report 
of Investigations 3533; mimeographed. 

Hurricane Floods of September 1938, 
by Carl G. Paulsen et al. U. S. Geologi- 
= Survey, Water-Supply Paper 867; 

1.25. 

Industrial Reference Service. The 
Bureau of Foreign and Domestic Com- 
merce now issues in various parts sta- 
tistical and information items formerly 
published in mimeographed news letters 
or periodic publicity items. This ma- 
terial is now supplied to those interested 
on a subscription basis, the price for 
each part being $1 except two sections 
(foodstuffs and machinery) which are 

2 and the chemical section which is 
$4 per year. Subscriptions should be 
addressed to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C. 
The entire set of the following 14 parts 
is supplied for $15 per year. 

1.—Chemicals and Allied Prod- 
ucts 
2.—Electrical Products 
3.—Foodstuffs 
4.—Forest Products 
5.—Leather and Its Products 
6.—Machinery and Equipment 
7.—Metals and Minerals 
8.—Motion Pictures and Equip- 
ment 
9.—Motive Products and Equip- 
ment 
10.—Rubber and Its Products 
11.—Stone, Clay and Glass Prod- 
ucts 
12.—Textiles and Related Products 
13.—Tobacco and Its Products 
14.—Special Products (including 
amusement, athletic and sporting goods; 
fire arms; musical instruments; brooms; 
brushes ; toilet wares; fire extinguishers 
and safety devices; graphic arts; jew- 
elry; mortuary; notions and novelties; 
scientific and professional goods; op- 
tical goods; photographic materials; 
toys.) 


TNEC Monograph Studies. The Tem- 
porary National Economic Committee is 


now beginning to release a series of 
monographs prepared by experts in 
various Government agencies and eco- 
nomists on the TNEC staff. Of the 43 
identified in the official press announce- 
ment, the following 8 had actually been 
announced as available before Thanks- 
giving: 
Monograph 1.—Price Behavior and Busi- 
ness Policy (45 cents) 
2.—Families and Their Life 
Insurance (25 cents) 
3.—Who Pays the Taxes? 
(10 cents) 
4.—Concentration and Com- 
position of Individual 
Incomes (15 cents) 
5.—Industrial Wage Rates, 
Labor Costs and Price 
Policies (25 cents) 
6.—Export Prices and Ex- 
port Cartels (Webb- 
Pomerene Associations) 
(35 cents) 
10.—Industrial Concentration 
and Tariffs (25 cents) 
14.—Hourly Earnings of Em- 
Pployees in Large and 
Small Enterprises (15 
cents) 
Those desiring to secure further infor- 
mation can get a complete list of the 
prospective documents from Temporary 
National Economic Committee, 281 Apex 
Building, Washington, D. C. Those 
published should be purchased as usual 
from the Government Printing Office. 


RECENT BOOKS 
and 


PAMPHLETS 


Chemical Engineering Problems, 1940. 
Prepared by Projects Committee of the 
Chemical Engineering Education Com- 
mittee. Published by American Insti- 
tute of Chemical Engineers, New York, 
N. Y. 40 pages. Price 10 cents. This 
supplement to the Transactions of the 
A.LCh.E. is the second list of problems 
collected by the Projects Committee. 
There are numerous real chemical engi- 
neering problems in each of nine of the 
important unit operations. As in the 
previous list, neither answers nor names 
of those contributing problems are given. 


Chemical Engineering Catalog, 1940. 
Published by Reinhold Publishing Corp., 
New York, N. Y. 1,097 pages. An an- 
nual publication giving data on equip- 
ment, machinery, laboratory supplies, 
heavy and fine chemicals and raw mate- 
rials used in the industries employing 
chemical processes of manufacture. Also 
included are classified and cross-refer- 
ence indexes of such equipment and 
materials. The technical and scientific 
books section has been brought up to 
date to give a practically complete list 
of books in English on chemical and 
related subjects. 


Proceedings of the Sixteenth Annual 
Convention of National Fertilizer Asso- 
ciation. Published by the Association, 
Investment Bldg., Washington, D. C. 
This is the customary resume of tech- 
nical and economic articles presented at 
the annual convention of National Fer- 
tilizer Association. 


Warenverzeichnis der Chemischen In- 
dustrie des Deutschen Reichs. The 20th 
edition of Wenzels Directory. Published 
by Urban & Schwarzenberg, Berlin, NW 
7, Germany. A directory of German 
manufacturers of chemicals and produc- 
ers of raw materials classified according 
to products and also by plant location. 
Also included is an alphabetical index 
in four languages. 


Aircraft Engines, Vol. 1. By A. W. 
Judge. Published by D. Van Nostrand 
Co., New York, N. Y. 380 pages. Price 
$5.50. First of two volumes on aircraft 
engines. A British book which presents 
principles and results of research on 
internal combustion engines. Among 
the subjects discussed are thermody- 
namics, performance, the combustion 
process, fuels and fuel systems, super- 
changing and cooling, and engine tem- 
peratures. 
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Experience over the past five years has shown that 
permanently tight connections on non-ferrous metallic 
pipe lines for carrying either liquids or gases are as- 
sured with Walseal Silbraz joints. This silver-brazed 
joint withstands temperature, pressure, corrosion, and 
vibration better than the pipe, tubing, or fitting. 

Walseal Silbraz* joints connect the piping, Walseal 
fittings, and Walseal valves into a “one-piece” piping 
system, of which the joints, fittings, and valves have a 
copper content above 80 per cent. 

The Walseal Silbraz fitting is a threadless bronze fit- 


WAL 


WALWORTH COMPANY 
60 EAST 42nd STREET, NEW YORK 


Permanent Seal costs NO MORE 


VALVES 
FITTINGS 
and TOOLS 


Backed by 
98 Years’ Service 


WHEN MADE 


WITH 


Walseal Joint Showing: 
1. Silbraz joint 2. Inserted ring of Sil-Fos 


ting with the brazing alloy —Sil-Fos— incorporated as a 
ring in each opening. Piping can be assembled in its 
permanent location and Silbraz joints made by heating 
the pipe and Walseal Silbraz fitting with an oxyacety- 
lene flame. A simplified technique for heating enables 
mechanics rapidly to install silver-brazed joints in pip- 
ing installations at a remarkably low cost. A permanent 
seal costs no more when made with Walseal. Walseal 
Silbraz joints are braze welded —not soft soldered. 
See your nearest Walworth distributor for further 


details or write for illustrated Circular *46. 
*Reg. U.S. Pat. Off 
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DISTRIBUTORS IN PRINCIPAL 
CENTERS THROUGHOUT THE WORLD 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned, To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Alr Cleaning. Westinghouse Electric 
& Mfg. Co., Dept. 8N48, East Pittsburgh, 
Pa.—Folder F-8501 pages on the 
design and application of this company’s 
Precipitron electrostatic air cleaner. 


Air Conditioning. Carrier Corp., Sy- 
racuse, N. Y.—Publications as follows: 
Bulletin 53C-5, Describes this company’s 
automatic, self-contained, silica, gel de- 
hydrator for gas or steam activation, 
with information on construction and 
dimensions; 46J-4, 4 pages on gas-fired 
unit heaters ; CR-157-Rev., 2-page leaf- 
let on Type 15M cold diffuser, a fan- 
operated, suspended type. 


Alloys. Aluminum Company of Amer- 
ica, Pittsburgh, Pa.—Form AD-42—90- 
page loose-leaf booklet on aluminum 
casting alloys with information on choice 
of materials, types of alloys, foundry 
principles, design of castings, and de- 
scription of alloys. 


Alloys. Rustless Iron & Steel Corp., 
Baltimore, Md.—24-page book describ- 
ing this company’s newly enlarged plant 
for stainless steel manufacture, contain- 
ing many illustrations of new facilities. 


Blowers. Roots-Connersville Blower 
Corp., Connersville, Ind Bulletin 21-B- 
35-——8 pages describing Victor Acme ro- 
tary positive blowers, with information 
on construction and performance. 


Chemicals. Carbide & Carbon Chem- 
icals Corp., 30 East 42d St., New York, 
N. Y.—Form 4372—95-page 10th edition 
of this company’s book on synthetic or- 
ganic chemicals, covering in considerable 
detail properties and uses of some 150 
chemicals made by this company. Ar- 
rangement is in logical order, with such 
groupings as alcohols, glycols, ethers 
and oxides, esters, penetrants, resins, etc. 
In addition to properties of individual 
chemicals, the book discusses group 
characteristics. Inclusive product and 
application tables and tables of useful 
information complete the compilation. 


Chemicals. Manufacturing Div., The 
Edwal Laboratories, Inc., 732 Federal 
St., Chicago, lll.—-15-page booklet de- 
scribing this concern's services in the 
confidential production of small lots of 
new or unusual organic chemicals for 
those requiring them; also list of chem- 
icals regularly supplied by this company 
with information on specifications, uses, 
shipping and packing 


Chemicals. Glyco Products Co., 148 
Lafayette St.. New York, N. Y.—New 
bulletin describing properties of 80 new 
esters of polyhydric aleohols, and their 
ethers. Information arranged in tabular 
form for ready accessibility. 


Compressors. Chicago Pneumatic 
Tool Co., 6 East 44th St., New York, 
N. Y.—Bulletin 726—30 pages, discuss- 
ing improvements in construction of this 
company's two-stage horizontal, duplex, 
motor-driven compressors, in capacities 
from 350 to 10,000 cu.ft. per min., for 
pressures from 80 to 125 Ib. 


Compressors. Worthington Pump & 
Machinery Corp., Carbondale Div., Har- 
rison, N. J Bulletin C-1100-B11—6 
pages on vertical two-cylinder refrigera- 
tion compressors, sizes 5x5 in. and 
smaller. 


Crushers. Traylor Engineering & Mfe. 
Co., Allentown, Pa.—Circular 1005—4 
pages discussing advantages encountered 
in the use of this company’s specially 
shaped bell head fittings in gyratory 
crushers ; and curved jaw plates in jaw 
crushers. 


Electrical Equipment. General Elec- 
tric Co., Schenectady, N. Y GEA-2553 
——4-page leaflet briefly describing vari- 
ous types of industrial instruments and 
automatic time switches made by this 
company. Also GEA-3020A, 4 pages on 
this company's portable’ electrostatic 
voltmeter for high voltage measure- 
ments, for example, in studying genera- 
tion of static by moving belts or flowing 
liquids. 
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Electrical Equipment. Westinghouse 
Electric & Mfg. Co., Dept. 7N20, East 
Pittsburgh, Pa.—Application Data 49- 
060—19-page book on the application of 
capacitors on industrial-plant electrical 
circuits, with information on theory and 
with formulas, tables and engineering 
data for permanent reference use of 
plant engineers. 


Equipment. S. Blickman, Inc., Wee- 
hawken, N. J.—4-page leaflet briefly 
describing types of stainless steel equip- 
ment for process industry use, fabricated 
by this company. 


Equipment. Marco Co., 5325 West- 
minster Ave., Philadelphia, Pa.—8-page 
leaflet describing this company’s Flow- 
Master line of liquid treating equip- 
ment including a sanitary pump, an 
homogenizer and a “Kombinator,” the 
last a machine for grinding, mixing, 
blending, emulsifying and stabilizing in 
one operation. 


Equipment. Morse Bros. Machinery 
Co., 2900 Broadway, Denver, Colo.— 
Bulletin 4013—4-page bulletin briefly 
describing laboratory crushing and 
grinding equipment, feeders, ball mills, 
flotation cells, filters, concentrating 
tables and other equipment made by 
this company. 


Filters. Swenson Evaporator Co., 
Harvey, Ill.—Bulletins F-100 and 101— 
4-page leaflets describing in consider- 
able detail, respectively, this company’s 
rotary drum vacuum filters, and top- 
feed vacuum filter dryers. 


Finishing. Sherwin - Williams Co., 
Cleveland, Ohio—Vol. 1, No. 1 of a new 
publication, “What's New in Industrial 
Finishing,” giving brief articles designed 
specifically for users of industrial fin- 
ishes. 


Furnaces. W. S. Rockwell Co., 50 
Church St., New York, N. Y.—Bulletin 
403—4 pages on this company’s elec- 
tric and fuel-fired car type furnaces for 
stress relieving and heat treatment. 


Heat Exchange. American Brass Co., 
25 Broadway, New York, N. Y.—Publi- 
cation B-2, Fifth Edition—-58-page bulle- 
tin on this company’s tubes and plates 
for condensers and heat exchangers, 
with information on alloys used, manu- 
facturing methods, applications, installa- 
tions, specifications and physical prop- 
erties. Includes extensive section of 
useful data, such as Mollier chart and 
steam tables. 


Heat Transfer. Thermek Corp., 105 
West Adams St., Chicago, Ill.—Bulle- 
tin 440—24 pages on this company's 
integrally splined, extended-surface tub- 
ing and other heat transfer elements, 
with information on performance; and 
typical applications in air conditioning, 
heating, cooling, heat exchange and con- 
densation. 


Instruments. American Instrument 
Co., 8010 Georgia Ave., Silver Spring, 
Md.—Bulletin 2084—-8 pages completely 
describing the Tuckerman optical strain 
gage for the precise measurement of 
tension and compression strains as small 
as 0.000002 in. 


Instruments. Brown Instrument Co., 
Philadelphia, Pa.—Catalog 2007—28- 
page bulletin describing in detail this 
company's electric flowmeters; also Cat- 
alog 6706, 20 pages on this company’s 
recording and indicating thermometers 
and pressure gages. 


Instruments. The Foxboro Co., Fox- 
boro, Mass.—4-page article by Mr. R. 
A. Rockwell, entitled “Pneumatic vs. 
Mechanical Throttling Range,” a _ tech- 
nical comparison of these two methods 
of operating controllers. 


Jacks, Templeton, Kenly & Co., 1020 
South Central Ave., Chicago, Ill.—Cat- 
alog 40—60-page pocket-sized booklet 
describing jacks for every type of use, 
including geared and screwed types, 
tank supports, ete. 
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Level Controls. Fred H. Schaub En- 
gineering Co., 325 West Huron St., Chi- 
cago, Ill—Catalog 640-M—-12 pages on 
this company’s new line of Magnetrol 
liquid level controls in various types, 
based on principle of magnetic trans- 
mission between float and switch with- 
out use of a stuffing box. 


Lighting. Westinghouse Lamp Div., 
Bloomfield, N. J.—New manual on the 
design of fluorescent lighting systems, 
with information on various levels of 
illumination, correct mountings and 
structural details, giving examples and 
design sketches as well as general light- 
ing precautions, with remedies and sug- 
gestions. Manual available from this 
company’s advertising and sales promo- 
tion department at cost of 7 cents per 
copy. 


Materials Handling. Sconomy Engi- 
neering Co., 2653 West Van Buren St., 
Chicago, lll.—32 pages on this com- 
pany’s lifting and hoisting devices in- 
cluding hand- and_  electrical-powered 
portable and stationary lifters of vari- 
ous types. 


Materials Handling. The  Elwell- 
Parker Electric Co., 4205 St. Clair Ave., 
Cleveland, Ohio—Catalog A 8153—12 
pages on the use of electric industrial 
trucks, discussed from the standpoint 
of seven typical steps common to most 
industries, from the point of receiving 
raw material to the shipment of fin- 
ished product. 


Proportioners. Proportioneers, Inc., 9 
Codding St., Providence, R. I.—Bulle- 
tin TOU-6—Describes this company’s 
complete line of automatic treating, 
feeding, diluting, blending, proportion- 
ing and sampling equipment for chemi- 
cal process operations; also for water 
treatment. 


Pumps. International Nickel Co., 67 
Wall St., New York, N. Y.—16-page 
booklet on practical pumping problems 
and how they are solved through the 
application of Monel, K Monel and S 
Monel for the pump parts. Discusses 
service of different types of pumps and 
gives case histories. 


Pumps. Lawrence Machine & Pump 
Corp., 371 Market St., Lawrence, Mass. 
—Bulletin 208-2—4-page leaflet on this 
company’s standard dredging pumps for 
heads up to 100 ft., suitable for vari- 
ous sorts of abrasive pumping service, 
such as handling of ashes and cinders. 


Pumps. Leyman Mfg. Corp., John H. 
McGowan Co. Div., Cincinnati, Ohio— 
Zulletin TP-1—6 pages describing in 
considerable detail features of this com- 
pany’s water-lubricated deepwell  tur- 
bine pumps, in capacities to 5,000 g.p.m. 


Refractories. The Babcock & Wilcox 
Co., 85 Liberty St., New York, N. Y.— 
Bulletin R-2-G—New bulletin on in- 
sulating firebrick, giving information on 
advantages and applications in a wide 
variety of industrial furnaces. 


Refractories. The Carborundum Co., 
Perth Amboy, N. J.—Form 5108—76- 
page catalog on this company’s refrac- 
tories for heavy-duty service, with in- 
formation on various types including 
silicon carbide, fused aluminum oxide, 
mullite and aluminum silicate. Includes 
refractory cements. Gives information 
on physical and refractory properties 
and standard sizes, and includes tables 
of useful information. 


Regulators. Foster Engineering Co., 
109 Monroe St., Newark, N. J.—8-page 
leaflet describing this company's single- 
and double-seated air-dome-loaded pres- 
sure-reducing regulators for steam, hot 
liquids and hot gases, for initial pres- 
sures to 2,500 lb., delivery pressures to 
1,200 Ib. and temperatures to 1,000 deg. 
F. Springs, weights and stuffing boxes 
are eliminated. 


Valves. Hauck Manufacturing Co., 
124 Tenth St., Brooklyn, N. Y.—Bulle- 
tin 704—Leaflet describing this com- 
pany’s Micro-Cam oil valve for oil 
burner control, for 1.1 to 100 gal. per 
hr. capacity at 1 lb. pressure drop on 
Bunker C oil at 180 deg. F. 


Ventilators. American Larson Ven- 
tilating Co., Keystone Bldg., Pittsburgh, 
Pa.—Bulletin A.1.A.12k1—16-page engi- 
neering discussion of this company’s 
roof ventilator with information on con- 
struction, performance at various wind 
velocities, and development of formulas. 
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HILE the volume of chemicals 

consumed in domestic manufac- 
turing industries fell off in November 
from the record figure reported for the 
preceding month, an unusually high 
operating rate was maintained which 
in some instances was above the Oc- 
tober level. Steel mills set the pace 
which was on a continued upward 
trend and rayon and textile plants 
worked at or near capacity. Petroleum 
refineries, however, cut down on runs 
to stills and some of the other indus- 
tries, partly because of a reduction in 
working days, cut down consumption 
of raw materials. The preliminary 


Chem. & Met. Index for Consumption 


of Chemicals 
September 

revised October 
Pulp and paper........ 19.92 20.80 
Petroleum refining..... 14.08 14.36 
13.68 14.03 
Paint and varnish..... 11.50 12.72 
Iron and steel......... 11.50 12.39 
8.15 10.07 
Coal products. 9.32 9.42 

141.04 154.28 


index for consumption of chemicals 
for November is 150 which compares 
with 154.28 for October and with 
143.50 for November last year. 

Late figures for manufacturing op- 
erations in October forced an upward 
revision of the preliminary index and 
proved that the month had set an all- 
time high for domestic consumption of 
chemicals. Every industry listed in the 
index contributed to the increase with 
textile mills especially prominent be- 
cause of larger use of all fibers. Paint 
and varnish sales were larger than for 
any month of the year except May. 
Production of pulp increased to 757,400 
tons and incidentally pulp production 
has been important this year in in- 
creasing consumption of chemicals in 
the pulp and paper fields. Steel out- 
put has been running at record totals 
and different branches of the glass in- 
dustry have maintained high oper- 
ating rates. Rayon production and 
consumption is on the way to surpass 
last year’s record figures and rubber 
consumption, crude and reclaimed, also 
is on the record list. In the plastics 
field, some products have lost out in 
certain markets but the loss has been 
more than made up by increased use 
of other grades of plastics. 

In addition to enlarged domestic con- 
sumption, production of chemicals has 
been stimulated by the larger amounts 
which have been going to markets 
abroad. Export shipments in October 
were not so large as those for the 
months immediately preceding but 
reached a total of $17,596,783 which 
brought the 10-month figure up to 


CONSUMPTION OF CHEMICALS HOLDS ABOVE THE HIGH LEVELS 
REACHED LAST YEAR 


$185,734,116. This is approximately 
44 per cent above the like 1939 figure 
of $128,383,839. Judging from the 
present status of the export market 
and the large shipments made in the 
final months last year, export ship- 
ments for the 12 months will exceed 
the 1939 total of $164,657,796 by about 
33 per cent. 

Toluol has figured prominently in 
export trade this year with October 
shipments amounting to 4,931,453 Ib. 
and the 10-month total being 47,860,236 
lb. Comparable figures for 1939 are not 
available. Coal-tar dyes also have come 
in for foreign buying with shipments 
for first 10 months at 21,114,572 Ib. 
as against 9,147,479 lb. for the corre- 
sponding 1939 period. Foreign buying 
of chemical specialties has been active 
in the case of copper sulphate and it 
is reported that numerous buying 
orders were not filled. Shipments for 
the Jan.-Oct. months totaled 45,432,771 
lb. compared with 21,596,950 Ib. last 
year. In the industrial chemical group, 
a disappointing showing has been 
made by the sodium compounds with 


the 10 months total of 545,288,142 lb. 
for last year dropping to 503,743,465 
lb. this year. 

Domestic production of chemicals 
likewise has been aided by the relative 
scarcity of imported materials. Im- 
ports in October fell to a valuation of 
$3,435,903 compared with $6,343,148 in 
October last year. This condition not 
only encouraged enlarged outputs of 
domestic chemicals but also was re- 
sponsible for the establishment of 
domestic production of some coal-tar 
intermediates, chlorate, sulphate, and 
cyanide of potash. 


Chem & Met Index for 
m. t In 
150 Chemical Consumption 
Chem. & Met. l2-month >< 
140 Moving Average for 
Chemica/ Consumption 
130 + T = ___ 
120 
100 Federal Reserve 
t 
Business Week Index of ie ma 
80 "TT Business Activity = 
MAM J OND J FMAM J JAS OND 


1939 


1940 


Production and Consumption for Chemical-Consuming Industries 


October 
Production 1940 

Alcohol, ethyl, 1,000 pr. gal........ 23 ,350 
Alcohol, denatured, 1,000 wi. gal.. .. 15,098 
Ammonia, liquor, 1,000 Ib. ........ 5,14) 
Ammonium sulphate, tons. ...... 63 ,806 
12,193 
Byproduct coke, 1,000 tons........ 4,840 
Naphthalene, 1,000 lb............. 6,597 
2,419 
Glass containers, 1,000 gr.......... 4,864 
Plate glass, 1,000 sq. ft............ 17,070 
Window glass, 1,000 boxes......... 1,349 


Methanol, crude, 1,000 gal......... 463 


Methanol, synthetic, 1,000 gal... ... 4,408 
Nitrocellulose plastics, 1,000 Ib... .. 1,096 
Cellulose acetate plastics, 1,000 lb. 

Sheets, rods and tubes........... 983 

Molding composition............ 1,926 
Rubber reclaimed, tons............ 19,358 

Consumption 

770,702 
39,877 
Explosives, 1,000 37,740 
Paint, varnish, lacquer, $1,000.... 39,179 
Rubber, crude, 56,477 
Rubber reclaimed, tons............ 16,528 


* Per cent of decline. 1 Not available. 
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January- January- Per cent 
October October October of gain 
1939 1940 1939 for 1940 
20 ,963 207 , 822 171,973 20.8 
15,181 108 , 854 89 , 698 21.4 
4,783 46,344 38,493 20.4 
59,434 589 , 967 459,714 28.4 
11,151 108 ,356 81, 604 32.8 
4,512 44,220 33 , 627 31.5 
5,099 1 38,001 
2,080 1 15,501 baee 
4,891 45,709 42,881 6.6 
18,369 130,821 107 ,451 21.7 
1,121 10,956 8,445 29.7 
463 4,342 3,746 15.9 
4,158 36,615 25 ,460 43.8 
1,315 9,746 10,923 10.8* 
713 7,086 7,429 4.6* 
1,410 11,922 9,273 28.6 
506,466 4,324,204 3,970,722 8.9 
19,549 172,615 152,732 13.0 
686,936 6,488,329 6,000,004 8.1 
41,858 253 , 380 330 ,062 30.3 
45,258 321,715 330 , 596 2.7% 
40,612 338,766 306,414 10.6 
35,828 352,315 337 , 226 4.5 
57,155 507,411 477 ,484 6.3 
17,423 154,826 146,120 5.9 
887 
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NO DUST « NO VOID SPACE e HANDLING 


CONVEYS-ELEVATES 
BULK MATERIALS IN 
SEVERAL DIRECTIONS- a 


What is your own defense program against the dan- 
gers of explosion, against thieves of valuable plant 
space? 


There is one simple step you can take to gain both 
safety and compactness in your material handling 
operations — install REDLER Conveyor-Elevators! 


For the gentle en masse handling action of all types of 
bulk materials in sealed REDLERS where the material 
fills the carrying run, avoids the usual dust explosion 
hazards. And at the same time you require only 4 
to 14 the usual space for a REDLER to handle the 
same tonnage as older type conveying units. A single 
REDLER will also both convey and elevate, eliminate 
Feeders, avoid the expense of deep elevator pits and 
keep down installation expense. 


FIND OUT HOW TO SAVE WITH 
SAFETY WITH REDLERS — 


New REDLER Catalog No. 140, 
recently off the press, brings you 
64 pages of valuable engineering 
data, picture drawings of opera- 
i tion, installation photos and per- 
spective drawings, dimensions 


Single REDLER Both Conveys and Elevates and horsepower data. WRITE 
FOR YOUR FREE COPY! 


A Few of Many Available REDLER Shapes 


Inclined ge aie 


MANUFACTURING 
Tre 3 Ridgeway Ave. 
los Angeles, Cal. AURORA, ILL. Belleville, Ont. 


a drawing of L- 
type REDLER showing how 
ntle en masse action moves 
lk materials smoothly, eve 
around bend corners. 


COSTS LESS PEA TOM THE WAY!’ 
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SPRAY 
NOZZLES 


STAINLESS STEEL: 


Available in capacities from 
.0095 G.P.M. (Fig. F-80 style 
illustrated) to 104 G.P.M. (Fig. 
B-8-A style). 

“Hollow” cone, “Solid” cone, 
and “Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and will not break or 
crack from temperature changes. 


HARD RUBBER 


Patented Fig. B-27 nozzle is of 
the “non-clog” type; i.e. it con- 
tains no internal vanes, slots, 
or deflectors which might facili- 
tate clogging. Available }” to 
1” pipe. Small sizes produce a 
very fine, soft, wide angle hol- 


low cone spray, even at low 
pressures. 


Fig. H-407 “flat” spray produces 
a relatively fine even sheet of 
liquid. 
Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 


CONTRACT PLACEMENTS AND PRICES CONTINUE AS HIGH 
SPOTS IN MARKET FOR CHEMICALS 


NTEREST in the market for chemicals 
I of late has centered mainly in the 
placing of orders for future delivery 
and in the prices which will prevail for 
1941 contracts. The trend of prices 
recently has been upward and a mod- 
erate increase is shown in the average 
level as compared with that existing 
this time last year. Considering that 
some raw materials are higher in price, 
that labor and other producing costs 
have advanced, and that the increase 
in consuming demand has lessened 
competitive selling, the rise in prices 
for chemicals is noteworthy inasmuch 
as it has been of minor proportions 
and has extended to relatively few 
commodities. Among the items for 
which higher prices apply are some of 
the chemical solvents, spirits of tur- 
pentine, basic carbonate of lead, zine 
oxide, cream of tartar, tartaric acid, 
and lead oxides. These comparisons 
are made on a basis of current prices 
and those in effect at this time last 
year. The effect, however, is that the 
average level for first quarter deliv- 
eries will be somewhat higher than 
for the 1940 period. 

More important is the fact that such 
heavy tonnage chemicals as mineral 
acids, alkalis, chlorine, bichromates, 
ammonia compounds, carbon black, and 
many of the potash chemicals have had 
sales prices extended to cover forward 
deliveries. It is also noted there have 
been very few soft spots in the market. 
Caustic soda appears to have suffered 
from an oversupply of stocks and sec- 
ond hands have been offering at attrac- 
tive prices and increased production 
of phenol has brought out some sales 
pressure with a consequent lowering 
in values. With these exceptions the 
market has been firm and with a con- 
tinuance of heavy consuming demand 
in prospect, the probabilities appear 
more favorable for a strong market 
rather than any recession in values. 
Most of the contracts placed carry 
provisos for price adjustments at the 
end of the quarter and in some cases 
contracts have been written with maxi- 
mum prices established but with pay- 
ments to be made at the level prevail- 
ing at time of shipment, the maximums 
merely protecting buyers against ex- 
cessive advances. 

In contrast to the firm position of 
chemicals has been the low price level 
at which vegetable oils and animal fats 
have been offered. These materials are 
more susceptible to conditions prevail- 
ing in world markets and the closing 
of some of the important consuming 
markets abroad has made larger 
amounts available to the remaining 
markets and in addition domestic pro- 
duction of these materials has been 
on an advancing scale and large stocks, 
especially of fats have been overhang- 
ing the market. Until there has been a 
change in the statistical position, price 


recoveries may prove to be spasmodic. 

In considering prices for chemicals, 
some distinction must be made between 
spot trading and deliveries against 
contracts. Most large consumers have 
been receiving supplies at uniform 
prices but buyers in the spot market 
have been forced to shop around to find 
stock of certain chemicals and usually 
have had to deal at private terms. 
This also has been true for some buy- 
ing for export and because inquiries 
were for materials which were in lim- 
ited supply the prices asked were corre- 
spondingly high. For instance there 
has been a good demand for bichro- 
mates for export and while production 
has been increasing—production of bi- 
chromates and chromates in 1939 has 
just been announced at 56,385 tons— 
the greater part of output was sold 
ahead. In order to enable producers 
to act more freely in export trade, par- 
ticularly to fill requirements in South 
America, arrangements were made in 
November to relax export license con- 
trol on shipments of chrome ore. Do- 
mestic producers of bichromate will be 
authorized to import ore not usable 
for defense metals under the assur- 
ance that they will be granted export 
licenses for the chrome salts. Chrome 
ore thus imported, however, must be 
earmarked and full records maintained. 

The Bureau of Customs has ruled 
that “a processing of ore which segre- 
gates therefrom a part of the non- 
metallic substances without any change 
in the native character of the metallic 
elements is not a manufacturing 
process and may be done in the for- 
eign trade zone, or under the pro- 
visions of Section 562 of the Tariff Act 
of 1930, as amended.” This gives some- 
what greater freedom for upgrading 
of ores than previously allowed, an 
authority which some chemical enter- 
prises may be able to use on occasion. 

Red oxide of iron exports continue 
to be average notwithstanding current 
conditions. Malaga, which is the pro- 
duction center for red oxide of iron, 
in August shipped 1,167,401 Ib. of 
ground red oxide of iron valued at 
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Some of the chemical solvents were 
advanced in price but spirts of tur- 
pentine dropped below the level of a 
month ago. Contract prices for numer 
ous chemicals have now been extended 
to cover first quarter deliveries. 
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$21,667, which brought the total 
amount exported to the United States 
during the first 8 months of 1940 to 
8,794,278 lb. valued at $156,888. 

Export trade in chemicals and allied 
products has tapered off considerably 
but still remains far above the normal 
standards of recent years. The accom- 
panying tabular presentation gives the 
totals for the various groups for the 
first ten months of the year with com- 
parisons for the corresponding period 
of last year. 


Chemical Exports By Groups 


Jan.—Oct. Jan.—Oct. 
1940 1939 
Coal tar 


products $24,070,386 $10,997,796 


Medicinals 24,145,262 17,630,508 
Chemical 

specialties 32,069,026 28,298,852 
Industrial 

chemicals 44,228,482 26,991,238 
Pigments and 

paints 19,092,399 18,375,238 
Fertilizers 16,750,754 14,463,430 
Explosives 18,223,483 3,426,348 
Soap 2,334,299 2,642,693 
Toilet 

preparations 4,820,025 5,5 36 

$185,734,116 $128,3 39 


The Department of Commerce bite 
that the United States no longer de- 
pends upon European industry for its 
supplies of potassium hydroxide. In 
1929 the United States imports of po- 
tassium hydroxide had a foreign valua- 
tion of $1,000,000, but the trade by 
1939 had declined to 332 short tons, 
valued at $62,000. There are now five 
domestic plants producing caustic pot- 
ash with a combined output in 1939 of 
13,856 short tons, almost 50 per cent 
over the quantity reported for 1935, 
About one-third of the production is 
employed in the manufacture of soap. 
A substantial share of the remainder 
is used in the manufacture of other 
chemicals. 

Exports statistics for caustic potash, 
heretofore not separately reported, will 
be shown in a separate classification 
commencing with the trade for January 
1941. 

Butyl alcohol shipments from Puerto 
Rico to the United States during the 
first nine months of 1940 totaled 1,- 
038,600 Ibs. Production during the 
three-quarter period totaled 645,120 Ib. 
and stocks on hand at the end of Sep- 
tember amounted to 77,400 Ib. 
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68.79 
78.25 


Denatured olive and olive foots are 
scarce and nominal. Other oils showed 
but little price change during the 
month. Soybean oil moved up when 
beans rose in price but the oil eased 
off. Tallow sold at higher levels. 


size, 
direct drive. 


2" size, 
V-belt drive. 


4" size, 
V-belt drive. 


OLIVITE 


Acid-Handling Pumps because they are Strong, 
Durable, Non-Shatterable and Efficient 


STRONG because all pumping parts are of heavy metal. 


DURABLE because all pumping parts are protected by 
OLIVITE, a special highly-resistant compound firmly 
bonded to the metal. Neither hot nor cold liquids 
affect this bond or compound. 


NON-SHATTERABLE because there's nothing brittle 
about the pump. 


EFFICIENT because the design of this centrifugal pump 
is as advanced as any. 


LEAK-PROOF because the floating stuffing box, spring- 
a rage gland and lantern ring keep liquids where they 
elong 


Three sizes: |!/4, 2 and 4-inch, each with flat, V-belt or 
direct drive. Bulletin 302 gives full details. Send for a 


copy. 


UNITED FILTERS ) 
Sa INC. — 
Yap y NEW YORK, N.Y. CHICAGO, ILL. OAKLAND, CALIF. 


33 West 42nd St. 221 N. LaSalle St. 2900 Glascock St. 
Factories: Hazleton, Pa.—Oakiand, Calif.—Orillia, Ont. 
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99.89% Pure Silica 


Sand testing as high as 99.89% pure silica is found 
in large deposits in Illinois. Exceptionally free from 
injurious elements, it is preferred by many manufac- 
turers of glass products because of the greater uni- 
formity and freedom from discoloration of the glass 
made from it. The huge reserve of such high quality 
silica sand in Illinois is an important consideration to 
manufacturers who are planning a new glass plant or 
branch plant. Savings in freight costs resulting from 
locating near silica sand deposits are an important profit 
factor in glass manufacturing. 


Other production and marketing advantages will be 


THE STATE OF BALANCED ADVANTAGES 
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gained by locating your new plant or branch plant in 
Illinois. Natural gas, piped from southwest oil fields, 
is available at very low rates in silica sand producing 
regions. Low cost Illinois coal, obtainable close at hand, 
yields low cost producer gas. A large market for 
plate glass, window glass, glass tableware, bottles, con- 
tainers, and other glass products, is at the door of 
manufacturers who locate in Illinois. For the complete 
story of Illinois silica sand and the advantages and 
opportunities Illinois offers the Glass Industry, write— 


ILLINOIS DEVELOPMENT COUNCIL 
STATE HOUSE + SPRINGFIELD, ILLINOIS 


Unretouched micro-photo of a grain of Illinois 
silica sand, magnified 150 diameters. 
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INDUSTRIAL CHEMICALS 


Current Price | Last Month Last Year 
Acetone, drums, Ib............. $0 .074-$0.08 |$0.074$-$0.08 |$0.07 —$0.073 
Acid, acetic, 28%, bbl, ewt 2.23 — 2.48 | 2.23 - 2.48 | 2.23 -— 2.48 

Glacial 99%, drums........... 8.43 — 8.68 | 8.43 - 8.68 | 8.43 -— 8.68 

10.25 -10.50 |10.25 -10.50 |10.25 -10.50 

& 106 .00—111 106 .00—111 .00}106 .00—111.00 

.20 -20- .23 -20- .23 

Gallic, tech.., .90 - 1.00 -90 1.00 -70 .75 

Hydrofi 30% drums, Ib .08 — .08 — .08 - .O7 

Lactic, 44%, tech., light, bbl..lb.| 064] ‘06i- 06 

Nitric, 36°, carboys, -05 .05- .05 -05 .05} 

Oleum, tanks, 18.50 —20.00 |18.50 -...... 18.50 —20.00 

Oxalic, crystals, bbi., 112 | 110% 112] 110% 12 

Phosphoric, tech ., c’bys., Ib.. .083| .083| 

Sulphuric, 60°, tanks, ton...... 188.08 13.00 -...... Sense 

Sulphuric, 66°, tanks, ton...... 16.50 -...... 16.50 -...... 16.50 -...... 

Tannic, tech., bbl. Ib......... 54- .56 -54- .56 40 - .45 

From Pentane, tenks, Ib....... 

No. 1 special, bl, 1. wks. 
Alum, ammonia, jump, bl., Ib.. 034-— .04 .04 .04 

Potash, 03 .04 .03 .04 .03 .04 
Aluminum eu phate, com. bags, 

1.15 - 1.40 | 1.15 1.40 | 1.15 1.40 

Iron free, bg., — rere 1.60 — 1.70 | 1.60 — 1.70 | 1.30 -— 1.56 
Aqus ammonia, 26°, drums, --| .023- .03 .03 .02- .03 

tanks, Ib. . -02 .024) .02—- .02- .023 
Ammonia, anhydrous, cyl., Ib. . -16- .16 
tanks, Ib. -049-...... 043-...... 

Ammonium carbonate, powd. 
- .12 09 .12 - .12 

Amylacetate tech., from pentane, 

Arsenic, white, powd., Ib..| .03%- .04 .04 .03 

Red, powd.,!kegs, Ib.......... 17- .18 -17- .18 .16 
Barium carbonate, 52.50 -57.50 [52.50 -57.50 |52.50 -—57.50 

Chloride, bbl., ton............ 79.00 -81.00 |79.00 -81.00 [79.00 -81.00 

Nitrate, casks, .10 10 -07 .08 
Blanc fixe, dry, bbl., Ib.......... .04 .034- .04 .04 
Bleaching powder, f. 0. b., wke., 

2.00 — 2.10 | 2.00 — 2.10 | 2.00 2.10 
Borax, gran., eee 43.00 -...... 43.00 -...... 48.00 -—51.00 
-30- .32 -30- .32 -30- .32 

Carbide drums, Ib............ .04 .05 .04 .05 .05 - .06, 

Chloride, fused, dr., del., ton. ../19.00 -—24.50 |19.00 -24.50 |21.50 -24.50 

ake, dr., del., ton. . ./20.50 -25.00 [20.50 -25.00 |23.00 -25.00 

Phosphate, bbl., Ib........... .08 07}-— .08 .08 
Carbon bisulphide, drums, Ib. -05 .06 .06 .05 .06,, 

Tetrachloride drums, Ib... .... .054| .053) .042% 
Chlorine, liquid, tanks, wks., Ib..| 1.75 -...... 

Cobalt oxide, cans, Ib........... .84 -— 1.87 | 1.84 — 1.87 | 1.84 -— 1.87 
Copperas, bes., f. o. b., wks., ton. ./18.00 -19.00 |18.00 -19.00 |17.00 -18.00 
Copper carbonate, bbi., Ib....... -10- .10- .163] .10- .16 

Sulphate, bbl., ewt........... 4.75 — 5.00 | 4.75 — 5.00 | 4.75 — 5.00 
Cream of tartar, bbl., Ib......... -36}-...... 
Diethylene glycol, dr., Ib........ -22- -22- .2 -22- . 
Epsom salt, dom., tech., bbl., cwt.| 1.80 - 2.00 | 1.80 — 2.00 | 1.80 — 2.00 
Formaldehyde, 40%, bbl., Ib... . . -05¢- .06 .063) .05% 
Fusel oil, ref. drums, Ib......... 016 - .17 -16- .17 -16- .17 
Glaubers salt, bags, cwt......... -95 — 1.00 95 — 1.00 -95 -— 1.00 
Glycerine, D., drums, extra, Ib../ .13§—...... 

White, basic carbonate, dry 

Lead acetate, white crys., bbl, .11 .12 -ll- .12 
Lead arsenate, powd., bag, Ib -094- .089- .11 -10 - .103 
Lithop — -0385 .04 -036- .04 -04- .04 
Magnesium tech., bags, Ib..| .06$] .06}- .063) .06- .06 


The accompanying prices refer to round 
lots in the New York market. Where it 
is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to Dec. 12 
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Current Price | Last Month Last Year 

Nickel salt, double, bbl., Ib. ..... 13 - .13 .133) .13 

red, senses, .40- .42 40- .42 40- .42 

-18- .25 18 - .25 18 - .25 
Potassium casks, Ib..| .08j- .09 O8i- .09 .09 

Carbonate, 80-85%, cale. csk., 

-064- .07 .07 -064- .07 
Chlorate, powd., -10- .12 -10- .12 

Hydroxide(c’ stic lb.) .07 .07 .073| .07 — .073 

Muriate, 80% bgs., unit....... 

054- .06 -054- .06 .05 .06 

Permanganate, drums, lb...... 184- .19 .19 -183- .19 

Prussiate, yellow, casks, Ib... .. -15- .16 -15- .16 -15- .16 
Sal casks, lb. . .0515 .06 - .06 -05 
Saleoda, bbl, cwt....ccccccrces 1.00 — 1.05 | 1.00 — 1.05 | 1.00 — 1.05 
Soda ash, lig ht, “38%, bags, con- 

Some, caustic, 76%, solid, drums, 

2.30 3.00 | 2.30 3.00 | 2.30 3.00 

works, bbl., Ib........ 04 .05 04 - .05 -04- .05] 

Bicarbonate, bbl, eas 1.70 — 2.00 | 1.70 — 2.00 | 1.70 — 2.00 

Bisulphate, bulk, ton......... 16.00 —17.00 |16.00 —17.00 |15.00 -16.00 

Bisulphite, bbl., Ib............ 038 .04 - .04 .04 

Chlorate, kegs, Ib............. -063— .063- .064) .06}- 

cases, dom., Ib....... .15 14- .15 .15 

07 - .08 .07 - .08 -074- .08 

Hyposulphite, o 2.40 — 2.50 | 2.40 2.50 | 2.40 2.50 
| Metasilicate, bbl., cwt........ 2.35 — 2.40 | 2.35 — 2.40 | 2.20 -— 3.20 

Nitrite, casks, Ib............. .07 .07 .07 

Prussiate, yel. drums, lb....... -10}- -10}- -094- .10 

Silicate (40° dr.) wks., cwt..... -80- .85 -80- .85 -80- .85 

Sulphide, fused, .02%- .03 -02%- .03 

Sulphite, crys., bbl., .02} -02}— .02§ 
Sul at ton.}16.00 -...... 16.00 -...... 16.00 -...... 

Dioxide, ib .08 .07 - .08 -07 - .07% 

Oe ere 1.60 — 3.00 | 1.60 —- 3.00 | 1.60 -— 3.00 

Zinc. 05 - .06 05 - .06 -05 - .06 

Carbonate, .15 -14- .15 -14- .15 

Zinc lead free, bag., Ib... -069—...... 

Sulphate, bbl. cwt........... 3.05 - 3.25 | 3.05 - 3.25 | 2.75 - 3.00 

OILS AND FATS 
Current Price | Last Month Last Year 
Castor oil, 3 $0.103-$0.11 11 |$0.11}-$0.12 
Coconut oil, Ceylon, tank, N. Y., 

Corn oil crude, tanks (f. 0. b. mifi), 

Cottonseed oil, crude (f. 0. b. mill), 

Linseed oil, raw car lots, bbl., Ib..] .O87-...... -O97-..... 
Peanut oil, crude, tanks (mill), Ib.) .054-...... e 
Rapeseed oil, refined, bbl., gal.. Aen 080 
Soya bean, tank, Ib. ............ -049-...... 

ta factory), 

Grease, yellow, loose, Ib......... 
Red oil, distilled, d.p. bbl., Ib -O69-...... 09 
Tallow extra, loose, Ib........... -054-..... 

891 
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Coal-Tar Products Miscellaneous 
Current Price| Last Month Last Year Current Price | Last Month Last Year 

Alpha-napthol, crude bbl., Ib..... $0.52 -$0.55 |$0.52 -$0.55 |$0.52 -$0.55 Barytes, grd., white, bbl., ton... ./$22.00-$25 .00/$22 . 00-$25 . 00/$22 .00-$25.00 
Alpha-naphthylamine, bbi., Ib....| .32 - .82- .34 Casein, tech., 13 - .14 -ll}- .13 17- .2 
Aniline oil, drums, extra, 15 - .16 15- .16 15 - .16 gay. dom., f.0.0. mine, ton.| 8.00 -20.00 | 8.00 -20.00 | 8.00 -20.00 
Aniline, salts, bbl. .24 22- .24 22- .24 
Benzaldehyde, U.S.P., dr., Ib.... 85 - .95 85 - .95 85 - .95 or gas, black (wks.), lb. .028- .30 .028— .30 02}- .30 
Bensidine base, bbl., Ib.......... -70- .75 70 - .75 70 - .75 Pruesian blue, Ib.. ...... .36 - .37 -36 - .37 36 - .37 
Bensoic acid, U.S.P., kgs., Ib..... .54 - 54- .56 54- .56 Ultramarine blue, bbl., Ib... -ll=- .26 -ll- .26 -l0- .26 
Benzy! chloride, tech., | .28- -238- .25 23 - .25 Chrome green, bbl., Ib..... .21}- .30 .21 - 
Benzol, 90%, tanks, works, "fai ach al Pi seece -15- .18 1- .18 Carmine red. tins, Ib.......... 4.85 - 5.00 | 4.85 - 5.00 | 4.85 - 5.00 
Beta-nai thol, tech., drums, |b .24 - .24 .24 75 - .80 75 - 75 - .80 
.10 .10 -094- .10 Vermilion, English, ‘bbl, ib: 3.12 - 3.20 nom...... | 2.70 2.90 
Cresylic acid, dr., wke., gal...... 58 - .60 - .60 58 - .60 Chrome yellow, C.P., bbl., Ib.. -144- 158 
Diethylaniline, dr., Ib........... 40- .45 40- .45 40- .45 ae e.1 (fob. N cL. ), ton 6.50 - 7.50 | 6.50 - 7.50 | 6.50 - 7.50 
Dinitrophenel, bbl., Ib.. ........ 23 - - .25 23 - .25 phite, Ceylon, hme. = Ib..| .06- .064) .06- .064) .06- .06% 
Dinitrotoluol, bbl., Ib........... 154- 6 .16 on 08 .30 .08 - .30 - .30 
Dip oil, 15%, dr., gal 23 - .25 -238 - .25 23 - .25 09 - 15 09 - .14 .14 
Dipbenylamine, 23 .27 25- .27 32 - .36 Damar, cases, Ib..... 10=- .22 -10- .20 08 - 
45- .50 -45 - .55 .50 - 55 18 - 18 - .60 .60 
Naphthalene, flake, bbl., ib .07 .073) .O7 .05% Kieseigubr (f. o.b. N.Y. 50.00 -55.00 |50.00 -55.00 [50.00 -55.00 
Nitrobenzene, 08 - -08 - .09 .08 - .09 Magnesite, calc, }50.00 -...... 50.00 -...... 50.00 -..... 
Para-nitraniline, ib. 47 - .49 47 .49 Pumice stone, lump. bbl., Ib.....| .05 - .07 -05 - .08 05 - .07 
Picric acid, 35 - .40 35 - .40 .35 - .40 Rosin, H., 100 lb..... aad 

Resorcinol, «n= 75 - .80 -75 - .80 Shellac, orange, fine, bags, Ib... .. 7 
..| .86- .88 -86- .88 .88 o.b. Vt.), bags, to ton. ./10.00 -12.00 [10.00 -12.00 |10.00 -12.00 
Toluol, BO scone 200 mesh (f.o.b. .00 - 8.50 .00 8.50 | 8.00 - 8.50 
Xylol, com, tanks, gal... .. 300 mesh (f.o.b. Ga.), ton..... 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 

225 mesh (f.o.b. N.Y.), ton... .113.75 -...... 13.75 —...... 


COPPERWELD STEEL Co., Warren, Ohio, has 
Keller as district manager Pa., has established 
office in Philadelphia 


appe 


of sales in Cleveland with headquarters in 


inted Paul 


the Swetiand Bldg. 


MANNING, 
Bridgeport, 
W. Yowell 
charge of aircraft 


WORTHINGTON 


CORP., 


Morgan to its 


frige 


Kansas City, Mo. 
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Conn., 


Harrison, 


instrument sales. 


ration division 


& Wilcox, 


announces that the sale 
Argentina, 


MAXWELL & 
announces that 


PUMP AND 
N. 
air 


J., has added Earl G. 


Bascock & WILCOX 
er Falls, Pa., 
of its products in 
and Uruguay 
Ltd., 


with headquarters at 


Industrial Notes 


Trust Bidg., with R. V. 


Moore, INc., 
Joseph 


MACHINERY has appointed R. N. 


conditioning and re- orice. 


AMERICAN 


Tuspe Co., 
companies. 

Brazil, Para- 

are handled by Bab- BAKELITE CORP., 
London, Eng. and 
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ROBINSON MANUFACTURING Co., 
a service and sales 


COLUMBIA ALKALI CorP., Barberton, Ohio, 
has opened a sales office at Durham, N. C. 
has joined the organization in J. R. Simson is manager of the office which, 
4 after Feb. 1, will be located at Charlotte. 


ALLIS-CHALMERS MFG. CoO., 
Miers eastern district 
engineer with headquarters in the Boston 


Car & Founpry Co. New 
York, has placed Jay M. Reibel in charge 
of its advertising and that of its subsidiary 


Unit of Union Carbide 


Carbon Corp., New York, has ap- 


Muncy, pointed Howard Smith manager of varnish- 
resin sales. Mr. Smith had been in charge 
in the Commercial of the Cleveland sales office since 1932. 
Schneider in charge. 

AMPCO METAL, INC., Milwaukee, is com- 
pleting a new two-story office building con- 
structed with glass block walls. 


AMERICAN CAN Co., New York, has ad- 
vanced M. J. Sullivan to the position of 
executive vice-president. Mr. Sullivan 
formerly was vice-president in charge of 
the Pacific district. 


Milwaukee, 


AMERICAN CYANAMID Co., New York, has 
moved the office of its Calco chemical 
division from 90 West St. to the general 
offices at 30 Rockefeller Plaza. 


HARSHAW CHEMICAL Corp., Cleveland, 


will build a chemical manufacturing plant 
at Elyria, Ohio, to cost $50,000 
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ITH the new lower prices, 

the use of Morpholine is more 
advantageous than ever for many 
applications. New and improved 
products which may have been 
awaiting lower costs can now be 
reconsidered. Morpholine is ex- 
tremely useful for the following: 


For Maintaining Constant 
Alkalinity — Dilute water solu- 
tions of Morpholine boil or evapo- 
rate with little change in composi- 
tion. Therefore, during evaporation 
or simple distillation, an unusually 
constant concentration of Morpho- 
line can be maintained both in the 
original solutionand inthe distillate. 
This results in uniform alkalinity. 


Water-Resistant Polishes 
—Morpholine soaps offer numerous 
advantages in surface-coating emul- 
sions. The moderate volatility of 
Morpholine causes it to remain in 
the emulsion during preparation, 
without boil-off loss. After applica- 
tion, however, the Morpholine 
evaporates gradually with the water 
from the drying emulsion film, leav- 
ing it resistant to subsequent water 
treatments . . . making it ideally 
suited for the formulation of floor 
polishes. 


Insecticides — Because Morpho- 
line volatilizes from the drying film 
and hence retards re-emulsification 
by water, its use in an emulsion-type 


For information concerning the use of Morpholine, address: 


spray helps the active material to 
adhere to the foliage and increases 
its resistance to rain. In addition, 
the decrease in alkalinity on drying 
reduces the chances of plant injury. 


The Unique Ring structure of 
Morpholine accounts for its high 
solvent power for dyes, resins, 
waxes, hydrocarbons, casein, and 
shellac. No other commercial sub- 
stance seems to be as compatible 
with such a wide variety of mate- 
rials as Morpholine. It undergoes 
the usual reactions of a secondary 
amine and offers possibilities in the 
synthesis of dyes, inhibitors, rubber 
and photographic chemicals, and 
certain pharmaceuticals. 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


UCC, 


30 East 42nd Street, New York, N. Y. 
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This Volatile Emulsifier sho : 
re f urther investigated 


PROPOSED WORK 


Ill., Chicago—Marine Oil Terminal Co., 1725 
West 3ist St., plans to construct a petro- 
leum storage plant, etc., on Cicero Ave. 
Estimated cost $250,000. 


La., Eola—Anchor Gasoline Co., Eola, has 
acquired the holdings of the Mocklet Petro- 
leum Corp., Brownwood, Tex., and plans to 
install Butane gasoline extraction plant. 
Estimated cost $80,000. 


Ill., Roxana—Shell Oil Co., St. Louis, Mo., 
plans to construct a solvents plant at its 
refinery at Roxana. Estimated cost $500,000. 


Mass., West Hanover—National Fireworks Co., 
Geo. J. J. Clark, Pres., is receiving bids 
for a 2 story, 36x96 ft., 30x48 ft. and 30x60 
ft. addition to its plant. Whidden Co., 100 
Arlington St., Boston, Engr. Estimated cost 
will exceed $40,000. 


N. M., Gallup—Gallup Distilleries, Inc., 
Gallup, plan to construct a distilling plant. 
Estimated cost $150,000. 


0., Akron—Goodyear Tire & Rubber Co., 
Akron, plans to construct a combined 1 


and 2 story commercial factory for the 
manufacture of rubber—such as synthetic 
chemigum. Estimated cost will exceed 
$150,000. 


0., Barberton—Pittsburgh Plate Glass Co., 
Barberton, and 6382 Duquesne Way, Pitts- 
burgh, Pa., plans to construct a limestone 
mine on a 600 acre tract between State 
Route 21 and Sherman Village, about 2 mi. 
west of Barberton to be the deepest in the 
world. Estimated cost $2,000,000. 


0., Cleveland—Hinde & Dauch Paper Co., 407 
Decatur St., Sandusky, is having plans pre- 
pared by its own engineering department 
for the construction of a 1 and 2 story, 
150x300 ft. warehouse. Estimated cost 
$100,000. 


Q., Lancaster—Anchor Hocking Glass Corp., 
Lancaster, will receive bids in about 380 
days for the construction of a warehouse 
and loading platform. Estimated cost will 
exceed $100,000. 


Pa., Philadelphia—Linear Packing & Rubber 
Co., Inc., State Rd. and Levict St., plans to 
improve and construct an addition to its 
plant. Clarence E Wunder, Architects 
Bldg., Archt. and Engr. Estimated cost 
including equipment will exceed $40,000. 


Pa., Philadelphia—Molded Insulation Co., 
Price St., will soon award the contract for 
a 3 story, 52x175 ft. addition to its plant. J. 
W. Keyes, 142 South 16th St., Archt. and 
F. D. Shaw, 34 South 17th St., Engr. 
Estimated cost $100,000. 


Tex., Agua Dulce—Davis & Co., Inc., c/o 
N. V. Hansell, 1312-40 Commerce S8t., 
Houston, plans to construct a new unit at 
ites recycling plant in Jim Wells Co. 
Estimated cost $350,000. 


N. 8., Port Saxon—J. M. Carson Co., Ltd., 
Prince Rupert, B. C., Can., plans to con- 
struct an oil producing plant. Estimated 
cost $40,000. 
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Projects. ————Cumulative 1940 
Proposed 

Contracts Work Contracts 

$94,000 $820,000 $1,717,000 


640,000 12,310,000 
15,000,000 16,575,000 52,180,000 
1,29 


295,000 21,395,000 7,775,000 
160,000 28,170,000 35,343,000 
4,990,000 4,398,000 
30,885,000 22,521,000 


——Current 
Proposed 
Work 

New England............... $40,000 
Middle Atlantic............. 140,000 
80,000 
West of Mississippi.......... 500 ,000 
350,000 


$17,189,000 $115,145,000 $142,159,000 


Ont., London—Yocum Faust Co., St. George 
St., London, Ont., manufacturer of indus- 
trial chemicals, plans to reequip portion of 


here. Work will be done with own forces. 
Estimated cost will exceed $40,000. 


its plant recently destroyed by fire, with a N. Y¥., Norwich—Norwich Chemical Co. has 


loss of $40,000. 


Ont., Richmond Hill—Vitamin Oil Producers, 
Ltd., 300 Commonwealth Bldg., Toronto, has 
purchased a site here for the construction of 
a new plant. 


Ont., Toronto—Lever Bros., Ltd., 299 Eastern 
Ave., is having plans prepared by Ewart, 
Armour & Byam, Engrs., Excelsior Bldg., 
for further extensions to its palnt. Esti- 
mated cost $50,000. 


Ont., Windsor—Socony-Vacuum Oil Co. of 
Canada, Ltd., c/o J. D. Watt, 56 Spark St., 
Ottawa, plans to construct a plant for pro- 
ducing petroleum and petroleum byproducts. 
Estimated cost $40,000. 


Que., Mentreal—Dominion Plastics, Ltd., c/o 
P. F. Vineberg, 107 Craig St., W., plans 
to construct a plant for the manufacture 
of synthetic resin and other synthetic 
plastics. Estimated cost $50,000. 


Que., Montreal—Iaurentian Veneer & Log 
Corp., Ltd., 132 St. James St., W., plans 
to construct a veneer manufacturing plant. 
Estimated cost $40,000. 


Que., Montreal—Refinex Oil & Gas, Ltd., G. 
G. Hyde, 112 St. James St., W., plans to 
construct a producing and refining plant. 
Estimated cost $50,000. 


CONTRACTS AWARDED 


Conn., New Haven—Connecticut Coke Co., 
foot of Stiles St., has awarded the con- 
tract for nine 56x61 ft. Koppers Becker 
type coke ovens, 33 ft. high, to Koppers 
Co., Koppers Bldg., Pittsburgh, Pa. Esti- 
mated cost $94,000. 


Del., Wilmington—Hercules Powder Co., 
Delaware Trust Bldg., has awarded the 
contract for an addition to its laboratory 
to John E. Healy & Sons, Tatnall St., Wil- 
mington. Estimated cost $40,000. 


Ind., Indianapolis—Citizens Gas & Coke Util- 
ity, 47 South Pennsylvania Ave., has award- 
ed the contract for 41 Koppers Becker type 
under jet coke ovens, to Koppers Co., 
Koppers Bldg., Pittsburgh, Pa. Estimated 
cost $1,100,000. 


Md., Cumberland—-Celanese Corp. of America, 


awarded the contract for a 2 story, 75x85 ft. 
addition to its factory to A. K. Ferguson 
Co., 1650 Hanna Bldg., Cleveland, 0. Esti- 
mated cost including equipment $40,000. 


N. Y¥., Binghamton—Bradson Oil Co., 15 Alice 


St., has awarded the contract for the con- 
struction of a warehouse to Webster & Web- 
ster, Sherwood Ave. Estimated cost $40,000. 


N. Y¥., Hudson—Universal Atlas Cement Co., 


135 East 42nd St., New York, N. Y., has 
awarded the contract for a 2 story, 43x72 
ft. laboratory and a 2 story, 60x260 ft. shop 
building, to Rust Engineering Co., Clark 
Bldg., Pittsburgh, Pa. Estimated cost 
$100,000. 


Cincinnati—Ault & -Wiborg, Dana Ave., 


has awarded the contract for a 3 story, 
50x75 ft. laboratory to Fisher-DeVore Con- 
struction Co., 3629 Idlewild St. Estimated 
cost $45,000. 


0., Cleveland—McGean Chemical Co., Repub- 


lic Bldg., Cleveland, has awarded the con- 
tract for a 1 story, 50x150 ft. addition to 
its factory to Sam W. Emerson Co., 1836 
Euclid Ave., Cleveland. Estimated cost 
$50,000 


0., Elyria—Harshaw Chemical Co., 1943 East 


97th St., Cleveland, has awarded the con- 
tract for an addition to its factory here to 
DeHamel Construction Co., Citizens Bldg., 
Cleveland. Estimated cost $40,000. 


0., Newark—Owens-Corning Fiberglass Corp., 


Chase Ave. and Riverside Dr., has awarded 
the contract for a 184x340 ft. warehouse to 
W. J. Camlin Contracting Co., 68 Waldo St. 
Estimated cost $60,000. 


Pa., Bridgeville—American Cyanamid & Chem- 


ical Corp., E. Lust, Plant Supt., Bridge- 
ville, has awarded the contract for rebuild- 
ing its 1 story, 145x600 ft. chemical plant 
recently destroyed by an explosion to 
Martin & Nettrour Contracting Co., Dia- 
mond Bldg., Pittsburgh. 


Pa., New Castle—Shenango Pottery Co., J. M. 


Smith, Sr., Pres., has awarded the contract 
for 2 circular tunnel kilns, 70 ft. in 
diameter, to Allied Engineering Co., 4150 
East 56th St., Cleveland. Estimated cost 
$50,000. 


180 Madison Ave., New York, N. Y., has Pa., Zelienople—Johns-Manville Corp., 8. K. 


awarded the contract for a 3 story, 100x140 
ft. warehouse here to George F. Hazelwood 
Co., Cumberland, at $210,000. 


Mo., St. Louis—Monsanto Chemical Co., 1702 
South Second St., has awarded the contract 
for an 8 story, 60x82 ft. factory at 8011 
Idaho Ave., St. Louis, to William H. & Nel- 
son Cunliff Co., 3320 Lindell Bivd., St. 
Louis. Estimated cost including equipment 
$80,000. 


N. J., Bayonne—Baker Castor Oil Co., 35 
Avenue A, has awarded the contract for 
general alterations and additions to plant to 
James Mitchell, Inc., 575 West Side Ave., 
Jersey City, N. J 


N. J., Deepwater Point—E. I. du Pont de 


Nemours & Co., Wilmington, Del., will con- 
struct an addition to its Neoprene plant 
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Cooper, Local Plant Mgr., will alter and 
revamp refractory and acoustical products 
factory here. George S. Smith, company 
assistant chief engineer., Manville, N. J., 
will be in charge of work which will be 
done by separate contracts. 


Tex., Cayuga—B. Skeen & Associates, Tyler, 


will enlarge gasoline refinery in Long Lake 
field near Cayuga. Work will be done by day 
labor and subcontracts, Estimated cost 
$80,000. 


W. Va., Morgantown—U. S. War Department, 


20th and Constitution Ave., Washington, 
D. C., has awarded the contract for the 
design, construction and equipment of an 
ammonia plant for the manufacture of 
anhydrous ammonia, to E. I. du Pont de 
NeMours & Co., Wilmington, Del. Estimated 
cost $15,000,000. 
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New Organic Chemical 


PROPANOL 


2-Amino-2-methyl-1-propanol is an interesting 


new organic chemical which is being produced 
commercially for the first time by Commercial 
Solvents. This aminohydroxy compound is an 
alkaline, colorless, water-miscible and somewhat 
viscous liquid with a mild ammoniacal odor. 
2-Amino-2-methyl-1-propanol deserves careful 
investigation on the part of every industrial and 
research chemist — it may make possible major im- 
provements in your present products or processes 


or lead to the development of entirely new products. 


The higher fatty acid soaps of 2-Amino-2-methyl- 
1-propanol, which are practically odorless, are 


excellent emulsifying agents for oils, fats, waxes, 
and similar materials, and are therefore useful in 
the manufacture of textile and leather specialties, 
water-emulsion paints, and self-polishing waxes 


of exceptionally good water resistance. 


2-Amiino-2-methyl-1-propanol has a boiling point 
of 165° C. so that it is entirely satisfactory for use 
at the elevated temperatures ordinarily employed 
in the manufacture of wax emulsions. Another 
advantage of this compound is that substantially 
less is required than of the other commonly-used 
organic bases to produce fully satisfactory emulsions. 


Write today for a sample and further information. 


Properties of 2-Amino-2-methy]l-1-propanol 


Molecular weight: §9./. 

Melting point: 25°C. to 26°C. 

Boiling point: 165°C. at 760 mm. 
Specific gravity: 0.934 at 20°C./20°C. 


pH at 20°C. of 0.1 M solution: //.27. 
Vapor pressure at 20°C.: approx. 1 mm. 
Flash point (open cup): /59°F. 

Index of refraction at 20°C.: /.449. 


(COMMERCIAL SOLVENTS 
17 EAST 42nd STREET. NEW YORK, N.Y. 
PLANTS: TERRE HAUTE, IND. * PEORIA. TLL. * HARVEY. LA. WESTWEGO. LA. 
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STANDARD CONV 
CONTRIRUTE-¥O THEIR 


Cut the Cost of Handling 


In Many Leading Process Plants 


Today’s automobiles, representing more value than 
ever before and at a cost averaging approximately 
only 25¢ per pound compared to an average of $2.00 
per pound twenty years ago, are a striking example 

of efficient manufacturing methods in which convey- 
ors play an important role. 


In the processing of many products equally notable 
cost reductions can be achieved through efficient con- 
veyor engineering. 


Whatever your problem—whatever your need—hand- 


Send for “Convey- 
ors by Standard” 
—a valuable refer- 
ence book on hand- 


ling methods. 


ling packages, cartons, cans, cases, bottles, boxes, 
drums, bags, barrels—Standard Conveyor engineers 
can aid you to install the right type of conveying 
equipment to hold handling costs to a minimum. 


And no matter how large or small your conveying 
job may be—Standard Conveyor recommendations 
are always worth while. Write today—stating your 
handling problem. 


STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul, Minn. 


Sales and Engineering Offices in Principal Cities > 


st ANDARD CONVEYOR COMPANY —NORTH ST. PAUL, MINN. 
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ton Pk. Calif 


Warman Steel Casting Co, Hunti 


_— Therm. Conduc. Form for which 
Ne. MATERIAL MANUFACTURER Essential Nominal Chemical Composition, Peint,) Exp, | C.G.S.Unit,| Tensile Prop. are Tensile 
Per Cent wity : 32-212° F.| Reom Temp. Recorded 1,000 Lb. 
(Multiply 
by 10°) 
i Abrasion ) Resisting Lukens Steel Co., Coatesville, Pa. Fe; C, 0.4-0.5; Mn, 1.80 max. Plates 11 
2 Allegheny Metal 18-8 Allegheny Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.16 max. 7.9 0.95 0.04 Casting 70- 
3 Allegheny Metal 18-8 S Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 18-20; Ni, 8-10; C, 0.12 max. 7.9 0.95 0.04 Casting 70- 
4 Allegheny Metal 18-8 S Allegheny Ludium Steel Corp., Pittsburgh, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.08 max. 7.9 0.95 0.04 Casting 70- 
5 Allegheny Meta! 20-10 S Allegheny Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 19-22; Ni, 10-12; C, 0.10 max. 7.9 0.95 0.04 Casting 68- 
6 | Allegheny Metal 25-12 | -—=| Allegheny Ludium Steel Corp., Pittsburgh, Pa. | Fe; Cr, 22-26; Ni, 12-14; C, 0.18 max. 7.9 0.9 0.04 Casting 75- 
“7 | Allegheny Metal 25-12 S Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 22-26; Ni, 12-14; C, 0.11 max. 7.9 0.9 0.04 Casting 75- 
‘8 — | Allegheny Metai 25-20 ~~ | Alleghony Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 24-26; Ni, 19-21; C, 0.18 max. 7.9 0.9 0.04 Casting 60- 
y 2 Allegheny, Metal 25-20 S “| Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 24-26; Ni, 19-21; C, 0.11 max. 7.9 0.9 0.04 Casting 60- 
10 Allegheny Metal 20-25 S Ailegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 19-21; Ni, 24-26; C, 0.11 max. 7.9 0.9 0.04 Casting 60- 
il Allegheny Metal 20-25 SM Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 19-21; Ni, 24-26; C, 0.11 max.; Mo, 2-3 7.9 0.9 0.04 Casting 60- 
12 Allegheny Metal 23-9 “Allegheny Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 27-31; Ni, 8-10; C, 0.20 max. 7.9 0.9 0.04 Casting sO- 
13 | Allegheny Metal 29-9 S ' Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 27-31; Ni, 8-10; C, 0.12 max. 7.9 0.9 0.04 Casting 75- 
14 | Allegheny Metal 18-8 M | al Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 16-18; Ni, 14 max,; C, 0.16 max; Mo, 2-3 7.9 0.95 0.04 Casting 73- 
15 Allegheny Metal 18-8 SM Allegheny Ludium Steel Corp., Pittsburgh, Pa. | Fe; Cr, 16-18; Ni, 14 max.; C, 0.12 max.; Mo, 2-3 7.9 0.95 0.04 Casting 73- 
16 ‘Allegheny Metal 19-10 M Allegheny | Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 18-20; Ni, 14 max.; C, 0.16 max.; Mo, 3-4 7.9 0.95 0.04 Casting 70- 
“17 | Allegheny Metal 19-10SM Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 18-20; Ni, 14 max; C, 0.12 max.; Mo, 3-4 7.9 0.95 0.04 Casting 70- 
‘18 | Allegheny Metal 28-4 Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 25-30; Ni, 3-5; C, 0.25 max.; N, 0.15 7.6 0.60 0.06 Casting 70- 
19 | Allegheny Metal 15-35. Allegheny Ludlum Steel Corp, Pittsburgh, Pa. | Fe; Cr, 14-16; Ni, 33-36; C, 0.25 max. 7.9 0.8 0.04 Casting 50- 
‘20 || Allegheny Metal 18.3C Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 17-20; Ni, 8-12; C, 0.10 max.; Cb, 8 x C 7.9 0.95 0.04 Casting 78- 
a Allegheny Metal 18-11C —S=—=—| Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 17-18.5; Ni, 10 min.; C, 0.08 max.;Cb,8xC | 7.9 0.95 0.04 Casting 75- 
2 "Allegheny Metal 2 Che. Allegheny Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 10-13.5; Ni, 1 max.; C, 0.15 A 0.55 0.06 Casting Depends 
23 | Allegheny Metal 17 Che. ~~ | Allegheny Ludlum Steel Corp., Pittsburgh, Pa. | Fe; Cr, 14-18; Ni, 1 max.; C, 0.15 max. 7.7 0.60 0.06 Casting Depends 
2% «| Alay ~~ | Alloy Metal Wire Co. Prospect Park, Pa. Fe; Cr, 12; Ni, 62 
8.20 2460 137 Annealed 95- 
25 «| Alray D | Alloy Metal Wire Co., Prospect Park, Pa. Fe; Cr, 35; Ni, 15 7.95 2550 Annealed 75 
26 | Ameco F-l | Amer. Manganese Steel Co, Chicago Heights, Il | Fe; Cr, 15-17; Ni, 34-38; C, 0.35 max.; Si, 1.5;Mm 1 | 7.08 2! 2550-2650 | 0.7 
| Amsco F-3 "| Amer. Manganese Steel Co, Chicago Heights, Ill | Fe; Cr, 27-29; Ni, 3 max : © 7.6 | 2580-2690 | 1.0 | 0.05 | Ascast 40- 
max. 
23 Amece F-5 Amer, Manganese Steel Co, Ill. | Fe; Cr, 17-19; Ni, 65-68; C, 0.50 max.; Si, 1.5; 8.0 2550 0.9 0.035 | Ascast 50- 
| 1 max. 
29 Amsco F-6 | Amer. Manganese Steel Co, Chicago Heights, Ill. | Fe; Cr, 12-14; Ni, 50-62; C, 0.50 max; Si, 1.5; Mn, 2500-2600 
1 max. 
0 | AmcokS . | Amer. Manganese Steel Co., Chicago Heights, Il. | Fe; Cr, 20-22; Ni, 8-10; ©, 0.20 max; Si, 1.5 max;| 7.9 2460-2600 | 0.9 0.06 As cast 70- 
| Ma, | max. 
31 AmccoF-10 Amer. Manganese Steel Co., Chicago Heights, Il | Fe; Cr, 26-28; Ni, 10-12; C, 0.40 max; Si, 1.5 max;} 7.8-8.1 2460-2570 0.7-0.9 0.03-0.04 | As cast 80- 
Ma, 1 max. 
32 Amace Mangaue , Stee! Amer. Manganese Steel Co., Chicago Heights, Ill. | Fe; C, 1.05-1.20; Mn, 12.5-13; Si, 0.4-0.6 7.81 2500-2600 1.8 0.027 W od am from 120- 
| eg. F 
33 Amece Ni-Mn Welding Rod Amer. Manganese Steel ( o., Chicago Heights, Ill. Fe; C, 0.75-0.95; Mn, 13-15; Ni, 3.5-4.5 
34 B & W SISe aa | Babcock & Wiloox Co. New York, N. Y. | Fe; Cr, 1.4; C, 1.0; Mn, 0.4; Si, 0.25 
35 Bethan 235 |B Bethlehem Steel Co., Bethlehem, Pa Fe; C, 0.35-0.50; Mn, 1.20-1.75; Si, 0.15-0.25 
36 Bethlehem 300 Bethlehem Steel Co., Bethlehem, Pa. Fe; C, 0.75-0.85; Mn, 0.7-0.9; Si, 0.15-0.25 
37 Buflokast Gray lron - Buflalo Fdry. & Mach ine Co., Buffalo, N. Y. Fe; C, 3.2-3.6; Ni, 2 max.; Si, 1-2; Mn, 0.6-0.9 | 2000-2800 | 0.86 Bar 30- 
18-8 ie Warman Steel C ‘Casting ( Coa, Huntington Pk, C Yalif. | Fe: Cr, 17-20; Ni, 7-10; as specified Annealed casting 
8 | Calmar 18-8 a Warman Steel Casting Co, Huntington Pk., Calif.| Fe; Cr, 17-20; Ni, 7-10; C, as specified; Cb, 0.9-1.25| | | Annealed casting 80- 
40 Calnar 183M arman Stoel Casting Co., Huntington Pk., C calif. Fe; Cr, 17-20; Ni, 7-10; C, as specified; Mo, 2.5-4 Anncoled casting 85- 
4 Calosze 18 | Warman Steel Casting Co., Huntington Pk, C alif.| Fe; Cr, 16-20; C, as specified Cast, heat treated 65- 
a. | Caloxs 15-35 | Warman Steel Casting Co, Huntington Pk., Calif.) ‘Pe; Cr, 14-17; Ni, 38-37; C, as specified. | | 55- 
| 25-12 ‘| Warman Steel Casting Co, Huntington Pk., lif “Fe; Cr, 24-27; Ni, 12-14; C, as specified | Annealed casting 
“4 | Calone 25-20 i Warman Steel Casting Co., Huntington Pk, C alif Fe; Cr, 23-27; Ni, 17-21; C, as specified 2550-2685 Annealed casting 72- 
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PROPERTIES 


CORROSION, HEA 


Elastic Aci 
ich [Tensile Strongth,| Yield Point, _|Elongation,| Reduc. of | Machi | Methods Ferme Available * 
1,000 Lb. per in| 1,000 Lb. per in?| % im 2 im.| Area, % | Hardness | Qualities | Fabrication * 
by 10 *) Temp. 05% 25% 10% 25% 60% 95% | Temp. 025% 1% 
110 60 20 40 225 Fair R HR, P 
70-87 36-46 50-75 45-60 28-30 R, W Cc 
70-87 36-45 50-75 | 45-60 28-30 R, W Cc is on 
70-85 35-46 50-75 | 45-65 | 28-30 R, W c Room R R RI 
Boiling 
68-80 40-60 50-75 | 45-65 | 28-30 RW c Room RR R | 
Boiling 
75-90 40-60 25-40 | 25-45 | 28-30 Ww 
75-90 40-55 30-50 | 30-50 | 28-30 R, W Cc Room R R ? 7 
Boiling 
60-75 40-55 40-60 | 40-60 | 28-30 R, W c Room R R R |. aa ie 
Boiling 
60-75 40-55 40-60 40-60 28-30 R, W 
60-75 40-55 40-60 40-60 28-30 R,W Cc 
60-75 50-70 40-60 40-60 28-30 R, W c oars 
80-95 45-70 20-30 | 20-35 28-30 R, W c 
75-95 36-46 20-40 20-45 28-30 R, W c 
73-85 35-46 45-60 45-60 28-30 R, W c ~ 
73-85 35-45 45-60 45-60 28-30 R, W Cc 
70-80 35-45 45-60 | 45-60 | 28-20 R, W Room RR 
‘ Boiling R 
70-80 40-60 45-60 45-65 28-30 R, W 2 
70-90 35-50 10-25 10-25 28-30 R, W c 
50-75 40-56 40-60 40-60 28-30 R,W 
78-90 40-55 35-50 | 40-50 | 28-30 R, W Cc Room R R 
Boiling 
75-90 35-50 40-50 28-30 R, W Cc cau 7 
Depends on heat treatment 28-30 R,W Cc ——___—. a 
Depends on heat treatment 28-30 R, W 
Boiling 
W, B CR, D, R, W Room R R R "Room “R R R 
95-175 35 35-40 60 Boiling R R Boiling R R 
75-160 3540 | 60 R, W, B Room R R 
Boiling R Boiling R R 
50-70 40-50 4-8 4-8 26 150-180 Fair W Cc ——— 
40-60 30-45 0-2 170 Fair W — 
50-70 35-45 24-40 180-200 | Pair Ww c 
70-90 25-45 40-70 45-75 29 150-180 | Good Cc 
80-100 40-55 30-50 30-50 23.5 160-190 | Fair W 
ed from) 120-140 50-60 25-35 | 2535 | 185-200 
| | Welding wire 
| 450-750 
Fair 
| Fair | Primarily an abrasion resistant alloy 
30-50 | | 150-250 | Good | isi 
80-85 40-45 40-45 | Fair c F | | 
85-95 40-50 25-30 | 150 
d 65-75 45-52 20-25 | 3-40 | Fair 
72-80 35-42 35-40 135-145 | Fair Cc 
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CORROSION, HEAT AND AE 


Modulus, Machin Methods 
Point, olan ation, Reduc. of per in” Brinnell ot Forms Available * 
per in”) % im Zim.) Area, % | (Multiply | Hardness Qualities Fabrication * 
by 16°) Temp. 05% 25% 110% 25% 6% 95% | Temp. 025% 1% 5% 2% Com. | Temp. 
0 20 40 225 Fair R HR, P 
416 50-75 | 45-60 | 28-30 R, W Cc Room 
6-46 0-75 | 45-60 28-30 R, W Cc 
5 46 50-75 45-65 28-30 R, W Cc om R R R an 
oiling oiling 
0-60 50-75 | 45-65 | 28-30 - R, W c Room R R R Room 
ol Oi 
0-60 | 25-40 | 25-45 28-30 R, W Cc Room 
oiling 
0-55 30-50 30-50 | 28-30 R, W Cc Boom R R R on 
oiling oiling 
40 40 40-60 28-30 R, W Cc R R R 
= — oling oulng 
0-55 40-60 | 40-00 | 28-30 | R, W c 
0-55 40-00 | 40-60 | 28-30 R, W c 
»-70 40-60 | 40-60 28-30 R, W Cc 
5-70 20-30 | 20-35 | 28-30 R, W Cc Boom 
6-46 2-40 | 2-45 | 28-30 R, W c 
1546 45-60 | 45-60 | 28-30 R, W c 
5 45 | 45-60 | 45-60 28-30 | R, W Cc 
5-45 | 45-60 | 45-60 28-30 | R, W c R 
oiling oiling 
0-60 | 45-60 | 45-65 | 28-30 R, W Cc 
5-50 10-25 10-25 28-30 R, W em 
oiling 
0-56 40-60 | 40 60 | 28-30 R, W Cc 
0-55 35-50 | 40-50 28-30 R, W Cc —_ R R R pom 
ing oiling 
5-50 | 40-50 28-30 R, W Cc 
| 28-30 | R, W Cc 
rt “| 98-30 | | R, W R 
| | W,B CR, D, R, W Room R R R Room R R R_ R_ R | Room 
35 35-40 o | Boiling R R Boiling R R Boiling 
. | 3540 0 | R, W, B Room R R Room R kR R Room 
Boiling R Boiling R R Boiling 
10-50 26 150-180 | Pair | W Cc 
4s | oF | 170 Fair =| W 
45 24-40 | | 180-200 Fair |W Cc 
| W ic 
| 
5-45 | 40-70 45-75 29 150-180 | Good W Cc | | 
40-55 30-50 30-50 3.5 | 160-190 | Fair |W Cc | 
60 |} 25-35 25-35 | 185-200 R, W | 
| | 
; - —| Composition—"Essentica 
Welding wire refers to the principo 
| proportion present. W 
| 450-750 | age it may be assum 
the composition. 
Fair | Forms Available—B = 
D = drawn; HR = 
| | Pair } Primarily an abrasion resistant alloy S = sheets; T = tub 
— Methods of Fabrication 
150-250 Good ( F = flanging; R =} 
45 SS Fair Cc 
45 40-45 | | Pair ic | 
520 | «20-25 | «35-40 | Fair 
45 | 90-35 
‘: 35-40 135-145 Fair Cc 


41 Caloxe 18 


Warman Steel Casti ng Co, Hunti e Pk, Calif.| Fe; Cr, 16-20; C, as specified Cast. heat treated 


| | Aci Hydrochloric Aci 


D ABRASION RESISTANCE 


Nitric Acid Acetic Acid Phesphoric Acid Sedium Hydroxide Sodium Hypechlorite Resistance 
5% 
c. | Temp. 05% 5% 2% 65% | Temp. 05% 0% 80% 100% | Temp. 10% 3% %% Temp. 05% 3% 1%) Temp. free Cl free Cl Heat Abrasion i 
Fair Good 1 
Room R R R R | Room R R R R 2 
Boiling R R R R_ | Boiling 
3 
Room R R R R Room R R R R 4 
Boiling R R R R Boiling R R R R 
Room R R R R Room R R R R 5 x 
Boiling R R R R_ | Boiling : 
Room R R R R Room R R R R 6 
Boiling RR R_ R | Boiling Acknowledgment of Source 
Room R R R_ R | Room R R R R At the repeated demand of its readers for concrete information on 7 
Boiling R R R_ R | Boing the resistance to corrosion, heat and ay of me various materials 
tai available for the construction of chemical engineering equipment, 
R R R R Chem. & Met. has, with the cooperation of manufacturers, compiled 8 
ei = this tabulation of the properties of the metals and alloys. 
All information on mechanical, physical and chemical properties 9 
as well as indication of reasonably good resistance to corrosion care 
made on the authority of the manufacturers to whom questionnaires 10 
were submitted. 
me Corrosion Data—The generally accepted unit of “inches penetr it mS 
Room R R R R Reem R R tion per year” has been used by the manufacturers in reporting 12 : 
Boili R R R R Boili results of corrosion tests. Conditions of temperature and concentration 
ng were outlined in the a, and except where otherwise 
specified, it is underst the tests were not aerated. But since no 13 
= standard test eae aa is universally used the data are not always . 
comparable. erefore, as indicated in the note of caution elsewhere 14 « 
—_ on this chart, the laboratory results should be used only to indicate a 
whether or not service tests or trial installations are advisable. In no 15 
case should they be used to calculate a depreciation rate or other- 
Room R wise estimate the exact life of a metal or alloy in actual service. 
Boiling R Complete information regarding methods of testing and the bases for 
—_ a decision of suitability can usually be obtained from the manu- 
facturer on request. 17 
Room R R R R Room R R R R 18 ‘ 
Boiling R R R R_ | Boiling 
19 
Room R R R R Room R R 20 
Boiling R R R R Boiling R R 
21 
Room R R R R Room R R 23 ‘ 
Boiling R R R R_ | Boiling 
R | Room R R R R Room R R R R Room R R R Room R R R Room R R pz 
Boiling R R R R | Boiling R R R R boiling Boiling R R R_ | Boiling 
Room R R R_ R | Room R R R R Room R R_~— R | Room R RR | Room R Good 25 
Boiling R R R_ BR | Boiling R R R R Boiling R R_— R | Boiling R R_ RK | Boiling 
— Good 
Good 
G 29 . 
—— |— — _ = 
| Good 30 
- “| Good 31 
Explanation of Terms | Poor | Good | 32 
sition—"Essential nominal chemical composition” Corrosion Data—R indicates that the metal or alloy should | 
to the principal constituents and the approximate give reasonably good resistance under the conditions of Poor Good 33 
tion present. When “Fe” is shown without percent- concentration and temperature specified, but it does not - aohe = a 
may be assumed that it represents the balance of imply any guarantee of satisfactory service. The figures | Good 24 
mposition. following the R are the reported result of laboratory cor- es ae es — 
Available—B = bar; C = casting: CR = cold rolled; rosion test in inches penetration per year. Where space | Good 35 
drawn; HR = hot rolled; P = plates; R = rods; is left blank either there are insufficient data available — ie 
heets; T = tubes; W = wire. to indicate the extent of resistance or more complete in- | Good 36 
is of Fabrication—B = brazing: DD = deep drawing: formation concerning the service required is necessary. } — 1 t 
flanging; R = riveting; W = welding. Footnot Superior numbers refer to footnotes. . Good 37 > 
Good 38 
| | | | Good 
| | | | 
| Good 42 
| 43 


a 
i 65-75 45-52 20-25 35-40 | | Fair j 


i. » 40 135-145 Fair Cc 
41 Caloxe 18 _|% Warman Steel Casting Co., Huntington Pk, —— Fe; Cr, 16-20; C, as specified Cast, heat treated 65-" 
42 Cale xe 15-35 | Warman Steel Casting Co., Huntington Pk. Calif. | Fe; Cr, 14-17; Ni, 33-37; C, as specified. | 55+ 
43 Caloxo 25-12 | Warman Steel Casting Co., Huntington Pk, a Fe; Cr, 24-27; Ni, 12-14; C, as specified Annealed casting 75-! 
a4 | Calexe 25-20 Warmen Steel Casting C Co., Huntington Pk. C alif.| Fe; Cr, 23-27; Ni, 17-21; C, as specified 2550-2685 Annealed casting 72-5 
45 ro Colo ne 28-10 - Warman Steel Casting C o., Huntington Pk., C alif.| Fe; Cr, 27-30; Ni, 8-12; C, as specified Annealed casting 70-§ 
46 Carbon-Molybdenum Steel Lukens Steel Co., Coatesville, Pa. Fe; C, 0.18-0.28; Mo, 0.4-0.6; Mn, 0.5-0.9 Plates 65-4 
47 Causul Metal Lunkenheimer Co., Cincinnati, Ohio mo wy C, 2.2-2.8; Cu, 3.5-5.5; Cr, 1.4-1.9;) 7.5-7.6 2175-2300 32 
n, 0.9-1. 
48 Chromax Driver Harris Co., Harrison, N. J. | Fe; Cr, 15; Ni, 35 7.8 2450 0.70 0.036 Casting 60 
49 Coromax “Driver Harris Co., Harrison, N. J. Fe; Cr, 19; Ni, 35 7.9 2520 0.75 0.031 Wrought 70-1 
50 Chrome! C Hoskins Mig. Co., Detroit, Mich. Fe; Cr, 16; Ni, 61; C, 0.10 8.24 2460 105 
51 4-6 Chrome Spang ( Thalfant Division, Pittsburgh, Pa. Fe; Cr, 4-6; C, 0.10 max.; Mn, 0.5 max.; Ti, 4-6 x C Drawn 66 
52 44 Chrome Spang C halls ant Division, Pittsburgh, Pa. Fe; Cr, 46; C, 0.20 max.; Mn, 0.5 max. 0.63 " Annealed 67 
53 Chrome-Copper-Nickel ‘Steel Lukens Steel Co., Coatesville, Pa. Fe; Cr, 0.65-0.85; Ni, 0.75 max.; C, 0.12 max.; Cu, a 65 
0.45-0.65 
&A Chrome-Manganese Steel Lukens Steel Co., Coatesville, Pa. Fe; Cr, 0.50; Mn, 0.90; C, 0.40 Plate 100 
55 Cimet ‘Driver H Harris Co., Harrisea, N. J. Pe; Cr, 23-28; Ni, 10-13 8.0 2550 0.89 0.04 Casting 4 65 
56 Circle L 1 Lebanon Steel Fdry., Lebanon, Pa. Fe; C, 0.30; Mn, 1.35; Va, 0.10 “Cast, normalized and 90 
57 Circle L2 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 0.75; C, 0.30; Mn, 1.35; Mo, 0.35 ar = oil quenched and 125 
rawn 
58 Circle L 3 ‘Lebenen n Steel Fdry., Lebanon, Pa. Fe; Cr, 1.0; C, 0.45; Mo, 0.40 Cast, oil quenched and 160 
59 Circle L5 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 0.8; C, 0.30; Ni, 2; Mo, 0.35 0.64 Cast, normalized and 100 
60 | Circle L 10 Lebanon Steel Fdry., Lebanon, Pa. | Fe; Cr, 4-6; C, 0.20; Mo, 0.50 | 0.62 0.10 | Cast, normalized and ~ 100 
drawn 
Circle L 11 Steel ol Fary., Lebanon, Pa. | Fe; Cr, 18; C, 0.25 Cast, normalized and 100 
| drawn 
62 Civele L 12 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 11.5-13; C, 0.12 max. 7.75 0.61 0.06 Cast, normalized and| 85 
drawn 
63 | Carele L 13 ‘Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 12-14; C, 0.30 7.8 Cast, “oil quenched and 200 
wn 
64 Cirele L 19 Lebanon Steel Fdry., Lebanon, Pa. Fe; Ni, 2.75; C, 0.18 on. normalized ond 70 
rawn 
6 | Cece L210 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max.; Cb, 10 x C 7.8 0.89 0.063 | Cast, water quenched 70 
66 Cirels L 22 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max. 7.8 0.89 0.063 Cast, water quenched 70 
67 | Circle L 22 XM Lebanon Stee! Fdry., Lebanon, Pa. Fe; Cr, 18-20; Ni, 8-11; C, 0.07 max.; Mo, 24 7.8 0.89 0.063 | Cast, water quenched 75 
63 Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.20 max. 7.8 0.99 0.063 | Cast, water quenched 75 
| Cure L 30 : Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 24; Ni, 12; C, 0.25 7.85 0.85 0.030 | Cast, water quenched 80 
70 | Cele L 31 ry Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 28; Ni, 11; C, 0.30 7.9 0.78 0.025 | Cast, water quenched 90 
ss > 71 Circle LM Lebanca Steel Pary., Lebanca, Pa. Fe; Cr, 20; Ni, 30; C, 0.07 max.; Mo, 3; Cu, 5 7.9 0.80 0.05 Cast, water quenched 65 
72 Colonial 610 Vanadium-Alloys Steel Co., Latrobe, Pa. Fe;Cr, —18gNi, 1;C,.12max.;S, optional; Mn, 7.70 | 2500-2700 | 0.65 0.058 | Annealed 85 
73 Cooper 14 Cooper Alloy Fdry. Co., Elizabeth, N. J. Fe; Cr, 11-14; C, 0.12-0.35 7.65 2750-2790 0.57 0.06 Annealed cast bar 75 
74 Cooper 16 Cooper Alloy Fdry. Co., Elisabeth, N. J. Fe; Cr, 14-18; C, 0.12-0.35 7.71 2710-2750 0.64 0.06 | Annealed cast bar 75 
15 | Conger 17 Cooper Alloy Fry. Co., Elizabeth, N. J Fe; Cr, 17.5-19; Ni, 8-10; C, 0.08-0.20 7.85 | 2650-2700 | 0.89 0.069 | Annealed cast bar 80 
7 Cooper 17 5 Cooper Alloy Fdry. Co., Elizabeth, N. J. Fe; Cr, 18-20; Ni, 8-10; C, 0.08-max. 7.85 2650-2700 | 0.89 0.069 Annealed cast bar 80 
7 | Cooper 17 S Mo Cooper Alloy Fdry. Co., Elisabeth, N. J Fe; Cr, 16-20; Ni, 14 max.; C, 0.10 max.; Mo, 2-4 7.85 2650-2700 0.89 0.06 Annealed cast bar 85 
78 | Cooper 175 CB Cooper Alloy Fdry. Co., Elizabeth, N. J Fe; Cr, 18-20; Ni, 8-10; C, 0.08 max.; Cb, 10 x C 7.85 | 2650-2700 | 0.89 0.069 | Annealed cast bar 80 
10 | Cooper 18 Cooper Alloy Fdry. Co., Elisabeth, N. J Fe; Cr, 10; Ni, 22; C, 0.20; Mn, 0.50 80 | 27 | 1. 0.074 | Annealed cast bar 79 
80 Cooper 19 A ‘Cooper Alloy Fdry Co., Elisabeth, N. J. Fe; Cr, 26-30; Ni, 7 3;C 0. 20-0.50; Mn, ( 0.50 7.6 2675 | 0.56 | 0.064 As cast bar 70 
1 Cooper 19 Cooper Alloy Fdry. Co., Elizabeth, N. J. Fe; C t, 26- 30; C, 0.20-0.50; “Ma, 0.50 | 4.6 2675 0.56 0.064 As cast bar 60 
S2 | Cooper 20 Cooper Alloy Fdry. Co., Elizabeth, N. J | Fe; Cr, 15-18; Ni, 35-38; C, 0.2-0.5; Mn, 0.50 | 7.95 2700 0.75 0.028 | As cast bar 65 
na] | Cooper 21 Cooper Alloy Fdry. Co., Elizabeth, N. J. Fe; : Cr 15; Ni, 65; C, C, 0.50 max.; ; Mn, 0.50 | 8.20 2500 | 0.76 0.033 Cast bar 60 
84 | Cooper 21 A-B-C | Cooper Alloy Fdry. Co., Elisabeth, N. J. Fe; Cr, 15-20; Ni, 20-25; C, 0.07-0.10; Mo, 3;Si,1.5 | 7.9 | 2700 | 0.85 | 0.055 | Cast bar 70 
8 =| Cooper 22 | Cooper Alloy Fdry. C o., Elianbeth, N. J. Fe; Cr, 24-28; Ni, 10-12; C, 0.20-0.50 | 7.90 2675 0.90 0.035 Cast bar 90 
sé | Ceoper 22 P-M Cooper Alloy Fdry. Co., E lisabeth, N. J. Fe; Cr, 29; Ni, 9; C, 0. 2-0. 5; Mo, 3 | 7.90 | 2675 0.90 | 0.035 Cast bar 90 
87 Cooper KNC 3 Cooper Alloy Fdry. Co., Elizabeth, N. J Fe; t, 24 26; Ni, 19- 21; C, 0.25 max. 7.385 | 2700 0.95 0.03 Cast bar 65 
83 r- eee —— i Pacific Foundry Co., San Francisco, Calif. Fe: C, 0.8-1.0; Si, 14.50; M a, 0.50 | 7.02 | 2400 Casting 16 
be At) Crame 18-8 Mo | Crane Co., Chicago, Ill. | Fe; Cr, is- 20; Ni, 9-10, C, 0.10; ; Mo, 2 | 8.02 2606-2679 0.96 0.069 Annealed cast bar 85 
yO Crane 5 Cr-Me Cast Steel Crane Co., Chicago, Ill Fe; Cr, - -6; ‘, 0.30 max.; Mo, 0.55 Cast, heat treated bar 110 
91 Croley 2 Babeock & Wilcox Tube Cc 0., Beaver Falls, Pa. is Pa | Fe; Cr, 2: , 0.15 max.; Mo, 0.50 7.70 2750 0.745 Annealed ssambens tube 60 mi 
Lretey a Witeon" Pabe Palle, Pa. Pe, 0, OAS O45 0.465 7.7 2700) O 84 Seamless 60 mi 
nN) Croley 9 | Babcock & Wilcox Tube Co., Beaver Fal ts, Pa. | Fe; Cr, 8-10; C 0. iT max.; + Mo, 1.2 “1.5 7.80 2725 0.63 Seamless tubing 60 mi 
% | Croley 12 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. Fe; Cr, 12-14; C, 0. 18 max. ; Ni, 0.50 max. | 7.72 | 50-2790 | 0.61 0.0595 | Seamless tubing 65-7 
oe 95 | Croley 16-13-3 | Babcock & Wilcox Tube Co., Beaver Fails, Pa. Fe; Cr, 17; Ni, 13; -C, 0. 10 n max.; Mo, 2 75 8.02 | 2550 | 0.96 0.088 Seamless tubing 75 mi 
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65-75 45-52 20-25 | 35-40 Fair 
55-65 35-40 10-15 | Good | c 
72-80 35-42 35-40 | 135-145 | Fair | | 
70-80 40-45 20-30 | c 
65-87 145 Good F, R, W P, 8, HR 
i a Cc Room R R R | 
32 40-180 150 F. R R R | 
60 40 2 3 Good Cc Room R R R R R R | Room 
Boiling Boiling 
70-150 30-40 30 Good DD, F, R, W, B} B, CR, HR, P, 5, R, W Room R R R R R R_ | Room R R in 
Boiling R R Boiling R R 
105 60 25-35 55 31 Good F, R, W,B B, CR, HR, D, R, W Primarily for heat resistant parts and heating ele pments ; 
66 39 45 30 143 Good | F,W HR, T | 
67 26 39 81 30 128 Good F, W. HR, T 
65 35 30 50 135 > | F, R, W HR, P,8 Primarily for impact resistance at sub-sero te raperatures 
100 55 45 200 Fair W HR, P, 8 
. 65 0 “Good Cc | Conveyor type furnaces and radiant tubes for controlled atmosphe re furnaces 
d and 90 60 25 50 180 Good Ww Cc Used for high-pressure valve bodies 
ed and 125 95 15 35 250 Fair W Cc Applications include crank shafts, connecting rods x 
ed and 160 130 10 15 350 Fair 7 Ww Cc Good abrasion resistance makes it satisfactory fer eresher segments, and similar use 
d and 100 70 24 50 190 Fair pi a Cc Used for pumps and fittings for high-pressure hot oil in refinery service 
d and 100 75 18 30 215 God =| W Oil still parts and high pressure steam fitting | 
d and 100 75 7.5 8.5 | 200 Pair w C Nitric acid handling and food processing —_| 
d= and 85 55 22 40 170 Good WwW Cc Hot oil pumps and fittings requiring mild corrosion resistance 
hed and 200 150 5 10 500 max. Good Ww Cc Used for valve trim where abrasion resisting steel is required 
ed and 70 40 30 50 150 Good Ww Cc Applications include low-temperature dowsing pumps and fittings 
ched 70 32 8 50 150 Fair W C i 
ched 70 32 45 50 150 Fair Ww Cc 
ched 75 35 45 50 160 Fair WwW C Room (8%) | Room 
Boiling 0.60 Boiling 
ched 75 35 40 45 160 Fair WwW Cc —— | _ 
ched 80 40 30 30 170 Fair Ww Cc ie Resists sulphite liquors in pulp industry. U sed for or temper ratures up to 2000 deg. | 
ched 90 50 25 25 180 Fair WwW C 7 Resists sts sulphite lic liquors ir in pulp industry. Used for te mpe atures up to 2000 deg. ! 
ched 65 30 30 30 135 Fair WwW Cc Room Pe ane | Room ae 
Boiling R.036 | Boiling 
85 5A 29.9 54 28 187 | Fair W,B HR, D, P, 8, R, W, B ai A we 
% 20 | | 180 Good | DD, F, R, W, B, C, CR, HR, D, P, 8, R, T, W 
| 
| 30 180 | Good | DD, F, R, W, B, C, CR, HR, D, P, 8, R, T, 
| 
r 80 40 | a | 50 | 28 | 155 | Good DD, F, R, W, B| B, C, CR, HR, D, P, 8, R, T, W | 
r 80 40 | 47 | 50 | 28 | 150 | Good DD, F, R, W, B| B, C, CR, HR, D, P, 8, R, T, WI J | = — 
r 85 43 | @ | so | @ 160 Good DD, F, R, W, B) B, C, CR, HR, D, P, 8, R, T, W) Room R R R R_ R_— R | Room R K 
| | tes Boiling soiling 
| 2 | 150 | Good | DDE, R,W | B,C, CR, HR, 7, W) 
| 
r 79 46.5 23 24 28 140 | Good DD, F, R, W, B B, C, CR, HR, D, P, 8, R, T, W Thermocouple wells and electric resistance erids are Among uses if 
70 35 7 8 | 28 | 190 Good DD, F, R, W, B B, C, CR, HR, D, P, 8, R, T, W Fabrication of nitro-cellulose eqi equipment end for some furnace parts y 
60 35 3 4 28 170 | Good DD, F, R, W, B) B, C, CR, HR, D, P, 8, R, T. Ww) Fabrication of | nitro-ce lulose equipment and for some furnace e parts 
65 40 7 8 28 165 | Good Cc ised p imarily for it its he at resistance 
60 45 3 2 2 | 170 | Good C Used prims arily for its heat resistance ; ; 
70 35 10 i2 28 | 150 | Good Cc ips Ans alloy primarily used for bi hot toulphune acid Satisfac story for. certain 
| handling hydrochior 
90 60 30 35 28 180 } Geod | DD, F, R, W,B | B, Roasting and heating furnace parts, and tube supports 
90 60 30 35 28 180 Good ly, F, R, Ww rc | - The sulphite pulp industry | uses this alloy for digest er fittings, pumps, v valve fit 
65 50 15 12 28 180 Good Ww Cc U sed fo for its resistance to high temperatures | 
16 0 275-325 | Fair c Room R R R | 
= Boiling R R R R | Boiling R  R 
r 85 48 53 55 28.6 135-150 Poor W, B Cc Valves and fittings for gene sral corrosion and heat resistance 
d bar 110 80 18 30 245 Fair Ww Cc Valves, fittings and piping for general corrosion and heat resistance = 
ss tube 60 min. 25 min. 30 163 max. | Fair DD, F, R, W B, C, HR, P, 8, T, W Low cost alloy steel having good creep strength. Prin inal | use tubes in petr deum ret 
60 min. 25 min. 30 29 163 max, Fair DD. F. Rk. W B,.C..ER. D, P, 8, R. T. W Nominat cost inte rme “diate allo oy for clevated tempers ature applications. [isec’neinetna 
60 min. 30 min 30 min. 29 170 max. Fair DD, F, R, W B, C, P, 8, R, T, W Semi-stainless alloy ‘specifically de eveloped for oil. cracking and id hys drogenat tion 
65-78 35-45 25-35 28 135-160 Fair DD, F, R, W B, C, HR, D, 8, R, T, W May be hardened and te mpered to goed phy. mical properties rties a 
75 min. 30 min. 35 28 135-175 | Fair DD, F, R, W B, C, CR, HR, P, 8, R, T, W This alloy is used for sulphite liquors and catalytic oil cracking 


10-2750 


Ureley 18 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. be, Ur, 15-15; 0.50 max; 0.12 7.90 = 
| 20-25 35-40 | Fair 
40 10-15 | | Good | i, _| 
42 | $540 135-145 Fair 1C 
| 20-30 | c 
| 145 Good F, R, W HR 
4 =") Room R R R 
| | | 150 F. R R 
| 3 | | 1c | Room R R R R R_R | Room R R R R Room 
| | Boiling Boiling R R R Boiling 
: | Good DD, F, R, W, B| B, CR, HR, P, 8, R, W Room R R R R R R_ | Room R R R R R_ | Room 
40 | 30 | | - | Boiling R R Boiling R R R Boiling 
| %35 | 8 | 3 | Good F, R, W,B B, CR, HR, D, R, ha | Primarily for heat resistant parts and heating elements 
45 | | Good F,W HR, T | 
| 39 | | 128 | Good F, W. | HR, T 
| 0 50 | ar mesict 135 : Fair F, R, W | HR, P,S Primarily for impact resistance at sub-zero temperatures | 
| 25.2 6 | | 9000 | Pair W 
i | 0 : | Good | Cc | Conveyor type furnaces and radiant tubes for controlled atmosphere furnaces 
| 95 | 50 | | 180 Good W | Cc Used for high-pressure valve bodies 
| 15 35 | 250 Fair “ Cc | Applications include crank shafts, connecting rods | 
_| 
10 i | 350 | Fair | W | Cc | Good abrasion resistance makes it satisfactory for crusher segments, and similar uses 
: yo i) : 190 Fair | W Cc Used for pumps and fittings for high-pressure hot oil in refinery service | 
| i8 30 215 Good W Cc Oil still parts and high pressure steam fittings | | 
| 
| | 85 | Fair | W Nitric acid handling and food processing | 
= 
| 22 | 40 | 170 | Good | WwW Cc Hot oil pumps and fittings requiring mild corrosion resistance : 
| 5 | w 600 max. | Good | W Cc Used for valve trim where abrasion resisting steel is required 
30 50 150 Good Ww Cc Applications include low-temperature dewaxing pumps and fittings 
45 150 Fair “ Cc — 
45 50 150 Fair — 
| wo 160 Fair Room (5%) Room 0.792; 
: Boiling 0.60 Boiling (50°%)| Boiling 
40 45 160 Fair Ww ( im 
oiling 
30 30 170 Fair Ww Cc Resists sulphite liquors in pulp industry. Used for temperatures up to 2000 deg. F. Room 
25 25 180 Fair |W C Resists sulphite liquors in pulp industry. Used for temperatures up to 2000 deg. F. 
30 30 135 Fair W Room Room R.0084| Room 
Bong R.036 | Boiling (50%)| Boiling 
| oo 2s 187 | Fair W.B HR, D, P, 8, R, W, B | Room 
oiling 
2 | | a | 18 |Good | B,C, CR, HR, D, R, 7, W 
Boiling 
20 30 20 | 180 Good DD, F, R, W, B| B, C, CR, HR, D, P, 8, R, T, W Room 
| | Boiling 
155 | Good | DD,F, R, W, B, C, OR, HR, D, P, 8, R, T, W | Boom 
Boiling 
| 50 28 150 | Good | DD,F, R, W, B, C, OR, HR, D, P, 8, R, T, | Room 
| | Boiling 
‘ 0 28 100 | Good | DD,F,R,W, B, ©, CR, HR, D, P, R, T, W| Room rm R R | Rem R R | Room 
| Boiling Boiling | Boiling 
7 50 28 150 | Good | DD,F,R,W | B,C, OR, HR, D, P,S, R, T, W _ Room 
| Boiling 
am 23 P| 28 140 Good DD, F, R, W, B, B, C, OR, HR, D, P, 8, R, T, W) Thermocouple wells and electric resistance grids are among uses 
7 s 28 190 Good DD, F, R, W, B) B, C, CR, HR, D, P, 8, R, T, W Fabrication of nitro-cellulose equipment and for some furnace parts 
3 A 2s 170 | Good DD, F, R, W, 5 B, C, OR, HR, D, P, 8, R, T. W) Fabrication of nitro-cellulose equipment and for some furnace parts 
7 3 2s 165 | Good Cc . sed primarily for its heat resistance 
i 3 2 28 170 | Good C Used primarily for its heat resistance 
E ; | 10 | 12 28 150 Good Cc An alloy primarily used for hot sulphuric acid Satisfactory for certain applications 
| | handling hydrochloric acid 
a | 30 35 28 180 | Good DD, F, R, W, B | B,C nm Roasting and heating furnace parts, and tube supports | 
0 ‘5 | 28 | 180 Good F, R, W ic a, The sulphite pulp industry uses this alloy for digester fittings, pumps, valve fittings, and piping 
15 12 | 28 | 180 Good Ww Cc | ~— Used for its resistance to high temperatures | | 
o | | 275-825 | Fair ( | Room R R R R j Room R R R Room 
| } | Boiling R R R R R R Boiling R R Boiling 
| 53 55 28.6 | 135-150 Poor | W, B Cc | Valves and fictings for general corrosion and heat resistance 
i8 30 220-245 | Fair |W Cc Valves, fittings and piping for general corrosion and heat resistance 
x |} 3 | | 163 max. Pair | DD, F, R, W B, C, HR, BS 8, T, W Low cost alloy steel having good creep strength. Principal use tubes in petroleum refincries 
163 max | Fair bb. PR W RW BG BR D, P, W Nominat cost intermediate alloy for clevated temperature applications. Useci prineinally for tubes for oi 
| 30 min, | 29 | 170 max. | Fair | DD, F, R, W BLO, ©, P, 8, R, T, W Semi-stainless alloy specificaily developed for oil cracking and hydrogenation 
5 25-35 | | 2s | 135-160 Fair BIE DD, F, RW {Zz ‘'B. C, HR, D, 8, R, 1, Ww May be hardened and tempered to good physical properties 
35 | 28 135-175 Fair DD, F, R, ag ‘B, C, CR, HR, P, 8, R, T, W This alloy is used for sulphite liquors and catalytic oil cracking 
| = 
27-38 | | 29 140-180 | B, C, P, 8, R, T, W 
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> Fair 51 
Fair 53 
Fair 
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Good 63 
Fair 64 
Room R.009 Fair Fair 65 ; 
B Room R.0084 Fair Poor 66 
7 Fair Poor 67 
Boiling 0.0116 
Room R.0108 Fair Poor 68 
Boiling 
Room R.0036 Good Poor 69 
Good Fair 70 
34 Room Room Poor Fair 71 
>)| Boiling R.0086 Boiling R.037 
Room R R R R Room R R R Room R R Room R Good Poor 72 
Boiling R R R R Boiling R R Boiling R R Boiling iy 
Room R R R Room R R R Room R R R Good Good 73 p 
Boiling Boiling R R R Boiling 
Room Room R R | Room R -3 Good Good 74 
| Boiling Boiling R R R Boiling ih 
| Room R R_ R | Room R R R_ | Room R R | Room R R R |Room R | Fair Fair 75 
Boiling R R R R_ | Boiling R R R R Boiling R R Boiling R R R Boiling R R * 
| Room R R R R | Room R R R R Room R R_~— R | Room R R R Fair Fair 76 
| Boiling R R R R_ | Boiling R R R R Boiling R R Boiling R R R 
| Room R R_ R | Room R R R_ | Room R | Room R R R |Rom R R | Fair Fair 77 
| Boiling R R R R_ | Boiling R a- 2 R Boiling R R_ | Boiling R RR | Boiling R R = 
Room R R R_ R | Room R R R_ R | Room R R | Room R R_ R Rom R R | Fair Fair 78 
| Boiling R R | Boiling »,-8- R_ | Boiling R R Boiling R R | Boiling R R 
| Fair Good 79 
| g | Good Good 
| Good Good 81 
| Good “Pair 85 
a | Good | Fair 86 
| | Good | Poor 87 
Room R R R_ R | Room R R R_ R_ | Room R R_ R_ | Room R R Rom R Fair Good 88 
Boiling R R R R_ | Boiling R R R R Boiling R R R_ Boiling R Boiling Lo 
Good Good 89 
Fair Fair 90 
Fair Pair 91 
r oil cracking, and for steam superheaters Pair Faw v2 
| | or Fair 93 
Fair Fair 04 
Room R R R R Room R R R RK | Room R R R Room R R R Short immersions at 95 
Boiling R R R R_ | Boiling R R R R Boiling R R .04-,117) Boiling R room temperature 


S |\Qaeo | Babeock & Wilcox Tube Co., Beaver Falls, Pa. | Fe; Cr, 8-10; C, 0.18 max.; Mo, 1.2-1.5 7.80 2725 0.63 Seamless tubing 60 mi 
% =| Croley 12 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. | Fe; Cr, 12-14; C, 0.15 max.; Ni, 0.50 max. 7.72 2750-2790 | 0.61 0.0595 | Seamless tubing 65-7 
95 Croley 16-13-3 Baboow k & Wilcox Tube C o., Beaver Falls, as 2 | Fe; Cr, 17; Ni, 13; C, 0.10 max.; Mo, 2.75 8.02 2550 0.96 0.038 Seamless tubing 75 mii 
é + 9 | Croley 18 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. | Fe; Cr, 15-18; Ni, 0.50 max.; C, 0.12 max. 7.56 2710-2750 | 0.60 0.0582 | Seamless tubing 70-8 
uc | Croley 18-8 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. | Fe; Cr, 18; Ni, 9.5; C, 0.07 max.; Mn, 0.75 max. | 7.92 2550-2600 | 0.92 0.039 | Seamless tubing 75 mi 
08 | Croley 25-20 Babe ook & Ww ilcox Tube Co., Beaver Falls, Pa. Fe; Cr, 25; Ni, 20; C, 0.10 max. | 7.96 2500-2600 0.92 0.039 Seamless tubing 75 mi: 
‘ «| Croley 27 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. | ‘Pe; Cr, 27; Ni, 1 max.; C, 0.20 max.; N, 0.12-0.25 7.47 2700 0.59 0.05 Seamless tubing 75-9 
yg 100 Dopploy | Sowers Manufacturing Co., Buffalo, N. Y. Fe; Cr, 2.35; Ni, 18.50; C, 2.85; Ma, 1 7.49 | Cast 35 
101 | Duraley 18-8 S | Duraloy Co., Scottdale, Pa. Fe; Cr, 17-19; Ni, 7-9; C, 0.07 max.; Mn, 1 | 
: 102 | Duraley 18-8 S Me Duraloy Co., Scottdale, Pa. Fe; Cr, 17-19; Ni, 7-9; C, 0.07 max.; Mo, 2-4; Ma, | Heat treated casting 65 
103 | Duraley 35-15 Duraloy Co., Scottdale, Pa. | Fe; Cr, 14-16; Ni, 34- -36; C, 0.50 0.75 As cast 60 
; ~ 104 Duraley 25-20 Me Duraloy Co., Scottdale, Pa Fe; Cr, 4-26; Ni, 19-21; C 0.20; ); Mo, 2-3 Heat treated casting 65 
’ "105 Duraley A Duraloy Co., Scottdale, Pa. Fe; Cr, 27-30; C, 0.25 max.; Man, 1 7.6 Casting 50 
‘ 106 Duraley B Duraloy Co., Scottdale, Pa. Fe; Cr, 16-18; C, 0.20 max.; Mn, 1 7.7 Casting 90 
* ' 107 Duraley N [ Dureley Co., Scottdale, Pa. Fe; Cr, 23-25; Ni, 11-13; C, 0.35; Mn, 1 7.86 As cast 80 
; 108 Duraley NS Me Duraloy Co., Scottdale, Pa Fe; Cr, 23-25; Ni, 11-13; C, 0.15 max.; Mo, 2-3 | | Heat treated casting 75 
100 =| Durce D-18 Duriron Co., Dayton, Ohio Fe; Cr, 17-21; C, 0.20 7.6 2700 Sand casting 90 
110 | Duree KA 2S Duriron Co., Dayton, Ohio Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max. 7.30 2650 0.9 0.05 Sand casting 80-9 
iit Durce KA2S Me Durires ‘ ‘o., Dayton, Ohio Fe; : Cr, 18- 20; Ni, 8-10; C, 0.07 max.; Mo, 2-4 7.84 2650 0.9 0.05 Sand casting 85-9 
12 Durichler Duriron Co., Dayton, Ohio Fe; C, 0.85; Si, 14.5; Mo, 3; Mn, 0.35 7.04 2350 0.36 0.125 Bar 17 
: —_— 113 Durimet - Desiven ( a, Dayton, Ohio Fe; Cr, 19; Ni, 22; C, 0.07 max.; Mo, 3.5; Cu, | 7.85 2650 0.78 0.05 | Sand casting 65-7 
1M Duriree | Duriron Co., Dayton, Ohio Fe; C, 0.80; Si, 14.50; Mn, 0.35 | 7.0 2300 0.36 0.125 | Bar 16-1 
x 4 115 | Besnomet | General Alloys Co., So. Boston, Mass. Fe; Cr, 10; Ni, 30; C, + .60; Mn, 1 | 7.70 2680-2780 ‘Casting 0 
116 Economy Hardface-Self Hardening | Amer. Manganese Steel Co., Chicago Heights, Ill. Fe; C C; Cr; Mo; Mao | 2600-2800 
117 Elverite A | Babeock & Wilcox Co., New York, N. ¥ Fe; C, , 3.00-3. 5; 5; Mn, 0. 35; Si, 0.25-1. 9 
‘ 118 Elverite B | Babcock & Wilcox Co., New York, N. Y. Fe; Cr, 1-1.8; Nii a 3. T Si, 0.25-1 | | 
a 119 Elverite C | Babcock & Wilcox Co., New York, N. Fe; Cr, 1-1.8; C, 3-3.5; § i, 0.25-1; Ni, 3.7 54.75 | | 
120 Empwe 8 Empire Steel Castings, Reading, Pa | Fe; Cr, 1-1.25; C, 0.30-0. 35; Mo, 0: 0.25-0.3; Mn, | 6 6-8 Annealed casting 105. 
121 Empire 11 | Empire Steel Castings, Reading, Pa. Fe; Cr, 1-1.25; Ni, 2.25-2. 75; C, 0.25-0.3;} a. 3- 35 | | hanued ed casting a “105 
4 122 Empire 12 Empire Stecl Castings, Reading, Pa. Fe; Cr, 4. 5-6.0; C, 0. 20-0.30; Mn, 0.40-0.70 | } ‘Annealed casting 85 
4 123 Empire 14 Empire Steel Castings, Reading, Pa | Fe; Cr, 12-14; C, 0. 15-0.25; Mn, 0.40-0.70 | Agen aled c asting 95 
124 =| Empire 15 Empire Stecl Castings, Reading, Pa. Fe; Cr, 16-20; Ni, 3.0 max.; C, 0.15-0.30; Ma, 0.40-0.70, 
125 Empire 16 | Empire Steel Castings, Reading, Pa. Fe; Cr, 17-21; Ni, 7-9; C, 0.20 max.; Mn, 0. 40-0. 70 Annealed casting 75 
j 126 | Empire 17 | Empire Steel Castings, Reading, Pa. Fe; Cr, 26-30; Ni, 3.0 max.; C, 0.15-0.30; Mn, 0.40-0.70 "Annealed casting 55 
f 127 Empire 20 ; | Empire Stee! Castings, Reading, Pa. Fe; Cr, 23-28; Ni, 10-13; C, 0.15-0.20; Mn, 0.40-0.70 “Annealed casting 75 
128 Empire 23 | Empire Steel ( “astings, Reading, Pa. Fe; Cr, 13-17; Ni, 34-37; C, 0.15-0.25; Mn, 0.40-0.70 err costing 60 
420 | Esco 45 Electric Steel Pary. Co., Portland, Ore. Fe; Cr, 19; Ni, 9; C, 0.15 max.; Mn, 1; Mo, 4.25 8.05 2550 0.84 0.052 95-10 
130 Fahrite C 7 Ohio Steel Fary. Co. ‘Springfield, Ohio Fe; Cr, 24-27; Ni, 10-13; C, 0.20 max.; Mn, 1.25 max. 7.8 2650-2750 0.82 0.04 84 
: 131 Fahrite Cc 7 M Ohio Steel Fdry. Co., Springfield, Ohio Fe; io r, 24-27; Ni, 10-13; C, 0.20 max.; Mn, 1.25 max.; 7.9 2600-2700 0.82 85 
4 0, 2.5-3.5 
132 —| Pabrite CSA “Ohio Steel Fdry. Co., Springfield, Ohio Fe; Cr, 18-21; Ni, 8-10; C, 0.07 max.; Ma, 1 7.7 2600-2700 | 0.85 80 
133 | Fahrite CSAM Ohio Steel Fdry. Co., Springfield, Ohio Fe; Cr, 18-21; Ni, 8-10; C, 0.07 max; Mm, 1 max.j) 7.8 2600-2700 | 0.85 9 
o, 2.5-3.5 
134 | Pabrite C 12 Ohio Steel Fdry. Co., Springfield, Ohio Fe; Cr, 12-14; Ni, 1.0 max.;C, 0.16 max.;Mn,1.0max.| 7.6 | 2700-2800 | 0.56 400 
135 | Pabrite C73 Ohio Steel Fdry. Co., Springfield, Ohio Fe; Cr, 28-30; Ni, 8-10; C, 0.20-0.30; Mn, 1.0 max. 7.8 2650-2750 | 0.84 aa 80 
26 icant @ 43 #8 Symington-Gould | Corp., Rochester, N.. y. Fe; Cr, 14; C, 0.15; Mn, 0.50; Mo, 0.20 7.72 100 
" 137 Genesee 255 ‘Symington- Gould | Corp., Rochester, N. Y. Pe; Cr, 5; C, 0.20; Mn, 0.70; Mo. 0. 50 7.78 110 
138 Genesee 304 Symington. Gould Corp., Rochester, N. Y. Fe; Cr, 17; Ni, 35; C, 0.45; Mn, 0.65 we | 
180 | Genesee 305 | Symington-Gould Corp., Rochester, N. Y. Fe; Cr, 17; Ni, 65; C, 0.35; Mn, 0.60 
140 | Genesee 412. — ‘Symington-G Gould C orp., Rochester, N. Y. Fe; C, 1.10; Mn, 11-14 | | | 1.0 0.027 | Cast 80-14 
Hard Facing Red 217 Amer. Manganese Steel Chicago Heights, Ii. | Fe;C; Cr; Mn; W; Mo 
142 Hard Pacing Welding Rod bead aE Amer. Manganese Steel Co. C hicago Heights, Til. | Fe; C; Cr; Mn: Mo 2450-2600 
143 | Hoskins Sez ee Hoskins Mfg. Co., Detroit, Mich. Fe; Cr, 18.5; Ni, 35; C, 0.40, Mn, 1.5 Th ne Hot rolled 110 
| Casting 70 
a 144 ing Aclad ‘Staindoss Clad Steel 4 | Ingersoll St eel & Dise Div., Borg Warner ( Corp., “Fe; Cr, 18-20; Ni, 8-10; C, 0.08 max. | 7.92 | 2550-2750 | Sheets and plates | 60-7( 
Chicago, | | 
145 Ing Acad Stainless Clad Steel 309 Ingersoll Steel . Dise Div. Borg-Warner Corp., | Fe; Cr, r, 22-26; Ni, 12-14; C, 0.20 max.; Mn, 2 max. | 7.90 2700 | Sheets and plates 60-7 
New Castle, Ind. 
3 146 Ing Aclad Stainless Clad Steel 317 Tie aorecil Stee! & Dise Div., ‘Borg. Warner C orp., | Fe; is r, 18-20; Ni, 10-14; C, 0. 10 max.; Mn, 2 max.;| 7.92 | 2700 Sheets and plates 60-71 
"New Castle, Ind. 4 
147 Ing Acad Stainless Clad Steel “MT Ingers oll Steel & Dise ‘Div. Borg-Warner “Corp. & r. 17 Ni, 8-12; C, 0.10 max.; Mn, 2 max.; 7.92 2700 | Sheets and plates 60-71 
Ind b, 10x 


60 min. 30 mun. 30 min. 29 170 max. Fair DD, F, R, W B, C, P, 8, R, T, W Semi-stainiees alloy specificauly developed for oil eracking and hydrogy nati n 
ov 3-45 25-35 28 135-160 Fair DD, F, BR, W B, C, HR, D, 8, R, T, W May be hardened and tempered to good physical properties 7 _ 
75 min. 30 min. 35 28 135-175 Fair DD, F, R, W B, C, CR, HR, P, 8, R, T, W This alloy is used for sulphite liquors and catalytic oil anion OO — 
70-85 40-60 27-38 29 140-180 | B, C, P, 8, R, T, W ——— 
75 min. 30 min. 50 28 150 Fair DD, F,R,W | B,C, CR, HR, P, 8, R, T, W Room R R oo ae 
= Boiling Boiling 
75 min. 35 min. 35 29.7 115-175 | Pair | DD, F,R,W | B,C, HR, P, 8, R, T, W Room R 
4 Boiling 
75-90 45-60 15-30 29 160-195 | Fair | B, C, P, 8, R, T, W R 
Boiling 
35 Good Cc Room 012 Room 105 
ng 65 35 35 40 180 Good Cc 
us 65 35 35 40 180 Good | Cc Room R R R R | Room ke | 
Boiling R Boiling 
60 35 5 6 24 170 Good Cc Used primarily for high-temperacure applications ie 
ng 65 45 20 20 185 Fair R R 
Boiling R 
” Geed Cc Room R | 
Boiling 
90 55 5 5 Good Cc a 
7 80 50 20 15 190 Good - Cc For high-temperature uses such as tube supports for oil qraskine stills and { waace pas 
ng 75 35 25 30 195 Fair C Room R R R —_-s . 
| Boiling R 
90 55 5 5 180 Fair W Cc 
80-90 30-40 40-55 40-55 130-150 Fair W Cc pea 
85-95 45-55 40-50 | 45-55 140-160 | Fair wo ~ Te 
17 Poor W c Room R R R R RR | Room Rk R R 
Boiling R R R R R R Boiling 
65-75 30-40 35-50 | 40-55 130-150 | Fair W B, C, HR, D, P, 8, R W Room R R R R R_ R | Room R oR R 
= Boiling R R R R Boiling 
Poor | W Room R R R | Room R R 
—— Boiling R R R R R R_ ! Boiling 
60 30 7 10 180 Good a Cc Used primarily for high-vemperature applications ane  . 
450-550 Poor Ww Can be welded to carbon steel and forged — Resists entveme heck and abras in pi 
500 = Used for its abrasion resistance for pulverizers (Coal, qument, PF te.) 
650-700 Used for its abrasion resistance for pulverizers (Coa! cment,ct) =. 
650-700 | Used for its abrasion resistance for pulverizers (Coal, cement, ete.) 
105 60 20-25 25-30 225 | Fuir Cc 
“105 65 15-20 30-35 | 250 Fair W Cc 
85 50 15-25 30-35 | 200 | Fair |W Cc = aimee 
95 55 20-25 45-50 25 Fair W ( | 
| | | LW 
75 40 50-55 | 60-65 | 165 Fair W Cc | 
55 35 1-2 34 180 Fair Ww Cc 
75 40 35-40 | 40-50 | 175 Fair W 
60 30 30-35 35-40 | 180 Fair =| W 
95-100 55 | 4 | 30 217 Good | ( 
84 40 25 24 5 | 160 Fair | B,C | Room R R.0025 R.005 Room R 06 
| Boiling Boiling 
85 42 27 26.5 25 179 Pair B,C Room R R.0001 R001 —_ Room R R001 
Boiling R .08 A Boiling R R.004 
80 36 50 60 28 160 Fair c Room 0.2 0.7 Room 
Boiling Boiling 
90 45 50 60 28 170 Fair Cc Room R R.002 R.003 Room R R.0007 
Boiling Boiling 
100 45 20 35 29 179-400 | Fair Cc 
80 45 10 10 29 200 Fair “Room R Roo Room 08 
Boiling Boiling 
100 80 25 50 200 Good Cc 
110 80 20-25 | 50-55 180-200 | Fair | 4 
Fair 
Fair Cc 
80-140 25-35 30-40 170-200 Poor ( | 
600-700 “Peer Welding rod For resisting extreme abrasion at temperatures up to 1000 deg. F. Not recommended 
| 500-600 ‘Poor Welding rod Hard facing for all wearing parts not subjected to temperatures over 800 deg. F 
110 | “Good Primarily used for high-temperature applications 
70 
60-70 40-50 | 30-50 | 50-60 | 2% 145-160 | Pair DD, F, R, W, B| HR,P.S ‘Reem R R R 
| | Boiling 
; 60-70 40-50 | 30-50 | 50-60 29 150-200 | Poor DD, F, R, W, B| HR, P, 38 Room R K R | 
| } Boiling | 
60-70 40-50 | 29 145-175 | Poor | DD, F, R, W, B| HR, P, S Room R R R 
| | Boiling 
| 
] 60-70 40-50 | 30-50 | 50-60 29 145-160 Poor DD, F, R, W, B| HR, P,S Room R R RK 


| 30 min. | 29 170 max. | Fair DD,F,R,W | B,C, P, 8, R, T, W Semi-stainless alloy specificaily developed for oil cracking and hydrogenation 
5 | 5-85 | | 28 135-160 | Fair DD, F,2,W | B,C, HR, D,8, R, T, W May be hardened and tempered to good physical properties 
p | % | 28 135-175 Fair DD, F, Rk, W B, C, CR, HR, P, 8, R, T, W This alloy is used for sulphite liquors and catalytic oil cracking Room 
— Boiling 
1) | 27-38 | 29 140-180 | B, C, P, 8, R, T, W Room 
Boiling 
a ; wo | 28 150 baw DD, F, R, W B, C, CR, HR, P, 8, R, T, W Room R R Room R Room 
| Boiling Boiling Boiling 
| 29.7 115-175 | Fair DD, F,R,W | B,C, HR, P, 8, R, T, W R R 
= Boiling Boiling 
) 15-30 | | 29 | 100-195 | Pair F,W B, C, P, 8, R, T, W Reem R Room 
| Good | c Room .012 Room 
| Boiling .022 Boiling 142 
| «@ 180 Good | Room 
| | 190 | Good | Room Rk R R | Room R Room 
3 | Boiling R Boiling Boiling 
| 5 b. a at 170 | Good Cc Used primarily for high-temperacure applications 
20 20 | 185 | Fair | Room R R R Room 
| | Boiling R Boiling 
I | Good C Room R Room 
| Boiling Boiling 
| | Good Room 
20 15 190 | Good Cc For high-temperature uses such as tube supports for oil cracking stills and furnace parts 
| 23 | 320 195 | Fair | Cc R R R Reem 
| Bae Boiling R Boiling 
a 190 | Fair W Room 
Boiling 
0 40-55 40-55 | | 130-150 Fair Ww ( Room 
Boiling 
40-50 45-55 | | 140-160 | Fair W Room 
| | Boiling 
Poor | Room R R R R R_R | Room R R R_ R | Room 
| Boiling R R R R R R Boiling Boiling 
35-60 | 40-56 | 130-150 | Fair B, C, HR, D, P, 8, R W “Room R R R RR | Room R R R R_ R | Room 
| | Boiling R R R R Boiling Boiling 
| | Poor W Room R R R R_ R | Room R .008 .010 | Room 
Boiling R K R R_ BR ! Boiling Boiling 
7 10 180 Good Cc Used primarily for high-vemperature applications 
450-550 | Poor W Can be welded to carbon steel and forged — Resists extreme shock and abrasion 
| | 500 | | Used for its abrasion resistance for pulverizers (Coal, cement, etc.) 
} 650-700 | 7 Used for its abrasion resistance for pulverizers (Coal, cement, ete.) 
| | 650-700 Used for its abrasion resistance for pulverizers (Coal, cement, etc.) 
| 20-25 25-30 | 225 | Fuir W ( 
15-20 30-35 250 | Fair W 
— —— under ca 
| 15-25 | 30-35 100 Fair Ww ( approach 
| 20-25 | 45-50 225 Pair W ( the laborc 
| W to be use 
60-65 165 Fair iW 1C case shou’ 
|} 1-2 3-4 180 Fair W 1 C or to estir 
35-40 40-50 175 Fair Ww Cc 
10-35 | 35-40 180 Fair 
40 40 30 217 Good Cc 
| 95 25 160 Pair | Room R R.0025 R.005 Room R 06 Room 
Boiling Boiling Boiling 
26.5 25 i790 | Faire Room R R.0001 Room R Root Room 
| | | Boiling R o A Boiling R R004 Boiling 
| so | | 2@ 160 Pair Room 02 07 Room Room 
} + Boiling Boiling Boiling 
0 80 28 170 Fair | Reom R R.002 R.003 Room R R.0007 Room 
| Boiling Boiling Boiling 
20 35 29 170-400 Pair | 
10 0 | 29 200 Fair 1c TF Room R R.004 08 Room 08 Room 
| Boiling Boiling Boiling 
25 5O 200 Good S | 
20-25 50-55 180-200 | Fair 
5-35 | 30-40 170-200 | Poor lc | 
100-700 | Poor W elding oul we For resisting extreme abrasion at temperatures up to 1000 deg. F. Not recommended where extreme shock or impact 
| 500-600 | Poor : Welding rod ia Hard facing for all wearing parts not subjected to temperatures over 800 deg. F. 
Good | Primarily used for high-temperature applications 
30-50 50-60 29 145-160 Fair DD, F, R, W, HR, P.S Room R R R Room 
| Boiling Boiling 
0-50 50-00 29 150-200 | Poor | DD, F,R,W.B) HR.P.S | Room R R | Rom 
| | Boiling Boiling 
29 145-175 Peer DD, F, R, W, B| HR, P, "a | | Room R R R | Room 
Boiling | Boiling 
10-50 5-60 29 145-160 Poor DD, F, R, Ww. HR, P.S Room R R R Room 
Boiling Boiling 


3 

4 


‘Pair Fair 93 
Fair Fair 04 
Room R R R R Room R R R R Room R R R Room R R R_ | Short immersions at Fair 95 
Boiling R R R_ R | Boiling R R R R Boiling R  R_ .04,117| Boiling R room temperature 
— — 
Room R RK R_— R | Room R = 8 R Room R R Room R R ~R | Short immersionsat ~~ 96 
Boiling R R R_~— RK | Boiling R R Boiling Boiling room temperature 
Room R RB B B | Rem 8 Room RB R R__| Short immersions-at Good Fair 97 
Boiling R R R R | Boiling R R Boiling R Bolling R room temperature 
Room R R R R Room R R R R Room R R R “Reem R R R_ | Short immersions at Good Fair 98 
Boiling R R R_— RK | Boiling R R Boiling R Boiling R room temperature: ’ 
Room R R R_— R | Room R R R R Room R R R Room R R ~~ R__| Short immersions at Good Fair 
Boiling R R R_ R | Boiling R R . Boiling R Boiling R room temperature 
Boiling 
Room R R R R Room R R R " F 101 
Boiling R R R | Boiling Belling Bolling 
Room R R R_ R | Room R R R R Rooin R RR | Roo R R R |Room R Fair 102 
Boiling R R_ BR | Boiling R R R R Boiling Boiling Boiling 
Good 103 
Room R R R R Room R R R R R R R Room R Good 1 
Boiling R R R | Boiling R 8S Bolling Boling Boiling 
Room R R R R | Room R R R R Room R R R Room R R R Good Good 105 
Boiling R R R R ; Boiling Boiling Boiling 
Room R R R R d i 
Boiling R R RR 
Good 107 
Room R R R_ R | Room R R R R R R R R Good Fai 108 
Boiling R R R R_ | Boiling R R R R Bolling Boling Boiling 
Room R R R R i i 
Boiling R R R R Fair Fair 109 
Room R R R R Room R R R R R R R R Fai Fai 1k 
Room R R R R Room R R R R Room R R R Room R R R | Fair Fair ill 
Boiling R R Boiling R 8 Boiling R R Boiling 
Room R R_ R_ R | Room R R R R Room R R R | Room R R_ R |Room R R | Fair Good 112 
Boiling R R_R_ R | Boiling R R R R Boiling R R R | Boiling R Boiling R R 
—_ R R R R Room R R R R Room R R R_ | Room R R R Room Ri Ri ‘Good Fair 113 
oiling R R R R Boiling R R R Boiling R R R | Boiling R R R Boiling 
Room R R_ R | Room R Room R R R Room R R R | Rom R R Good \ | Good il4 
Boiling R R R R Boiling R R R R Boiling R R R Boiling R Boiling 
Good 115 
Fair Good 116 
Good 117 
Good 118 
Good 119 
Caution! In the Use of Laboratory Corrosion Data! | 
G 
‘ Laboratory tests made with chemically pure reagents In writing to manufacturers for supplementary informa- G . a 
_| under carefully controlled conditions seldom if ever tion in regard to specific problems Chem. & Met. urgently nee = Pe 
the laboratory data reported here by manufacturers are > regard to the actual conditions encountered in the plant. | Fair ~ 493 
to be used only as an indication as to whether or not minor such =o 
service tests or trial installations are advisable. In no tration ~ gy | = 
J case should they be used to calculate a depreciation rate gn improper material with needless loss to the user— Poor | 
; or to estimate the life of equipment. THE EDITOR. Poor 126 
__ — Poor 127 
x Poor 128 
Fair 129 
Room R R R R Room R R R R Room R R R Room R R R Room R Good Fair rs 130 
Boiling R R R R.009 | Boiling R R .06 Boiling R Boiling R R R Boiling R 
Room R R R R_ | Room R R R Room R RR Room R R R |Ro R R |Good | Fai 18h 
Boiling R R R 01 | Boiling R R R_ 8.0017 | Boiling R R Boiling R R R Boiling R : ws 
Room R R R_ R_ | Room R R_ R.0005| Room R R001 | Room R R R |Rom R_ | Pair Poor | 132 
; Boiling R R R R.008 | Boiling R R .09 Boiling Boiling R R Boiling 
Room R R R Room R R_ R001 | Room R R_ Roow2|R R R R Fai 
Boiling R R 018 | Boiling R R R  R8.003 | Boiling R Boling R R R Boling 
Room R R Room R Pair Poor 134 
oiling oiling 
Room R R R R Room R R R R Room R m & Room R R Room R Good Fair 135 
j Boiling R R 011 | Boiling R R 035 | Boiling Boiling R Boiling 
“Good 136 
137 
Good 140 
ne shock or impact is involved + Good Good 141 
| ‘Good (142 
143 
Room R R R R Room R R R R | Rem RR R_ | Room R Good | Fair | 144 
Boiling R R R R Boiling R R R R Boiling R R R Boiling R R 
Room R R RR Room R R RR | Rem 145 
Boiling R R s OF Boiling R R R R Boiling R R Boiling R 
Room R R R R Room R R RR |Rom R R | Room R 146 
Boiling i sa Boiling R R R R Boiling R_ | Boiling R 
Room R R RR Room BB Room 
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>, 0.45; Mn, 0.65 


138 Genesee W4 Symington-Gould Corp., Rochester, N. ¥. Fe; Cr, 17; Ni, 35; ¢ 
130 | Geneses 305 = Bymington-Gould Corp., Rochester, N.Y. Fe; Cr, 17; Ni, 65; C, 0.35; Mn, 0.60 
140 Genesee 412 Symington-Gould Cc orp, Rochester, N. Y. Fe; C, 1.10; Mn, 11-14 1.0 0.027 Cast 80- 
141 Hard Facing Red 217 Amer. M anganese § Steel Co., Chicago | Heights, Ill. | Fe;C;Cr; Mn; W;Mo 
142 | Hard Facing “Welding Rod 459 —=«|_ Amer. Manganese Steel Co., Chicago Heights, Ill. | Fe;C;Cr; Mn; Mo 2450-2600 
143 | Hoskins Sez” Hoskins Mfg. Co., Detroit, Mich. Fe; Cr, 18.5; Ni, 35; C, 0.40, Mn, 1.5 7.9 | 2450 0.39 Hot rolled il 
“asting 7 
144 | Ing Aclad Stainless Clad Steet 304 Ingersoll 8 Steel “& Dise Div., Borg Warner Corp. | Fe; Cr, 18-20; Ni, 8-10; C, 0.08 max. 7.92 | 2550-2750 Sheets and plates 60- 
hicago, 
145 | Ing Actad Stainless Clad Steel 309 Ingersoll Steel de Dise Div., Borg-Warner Corp.,| Fe; Cr, 22-26; Ni, 12-14; C, 0.20 max.; Mn, 2 max. 7.90 | 2700 Sheets and plates 60- 
Castle, I 
146 | tng Aclad Stainless Clad Steel 317 | Ingersoll Steel = Dise Div., Borg-Warner Corp.,| Fe; j Cr, 18-20; Ni, 10-14; C, 0.10 max; Mn, 2 max.; | 7.92 | 2700 Sheets and plates 60- 
New Castle, Ind. Mo, 3-4 } 
147 Ing Aclad Stainless Clad Steel ul : Ingersoll Steel & Dise Div. Dare: = Warner Corp., Fe: Nt 17- i Ni, 8-12; C, 0.10 max.; Mn, 2 max.; | 7.92 | 2700 Sheets and plates 60- 
New Castle, Tod. 
148 Manganese-Molybdenum Steel ro Steel Co., Coatesville, Pa. at 0.25 max.; Mn, 1.65 max.; Mo, 0.75 max.; Si,| | Plates y 
max. | 
“49 ~~~" Bethlehem Steel Co., Bethlehem, Pa. Fe; Cr, 02-10; Ni, 0.25-0.75; C, 0.12 max.; Cu, 0.5-| Hot rolled 70 1 
.7; Mn, 0.5-1 
150 | Midvaley13. ~~ | Midvale Co, Nicetown, Philadelphia, Pa. Fe; Cr, 12-14; C, 0.12 max.; Ni, 0.50 max.; Mn, 0.50, 7.77 | 2700-2750 | 06 0.06 | Heat treated wrought tars] 90 
max. | | 
Midvaloy 13.8 “Midvale Co., Nicetown, Philadelphia, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.20 max.; Mn, 0.60 max. 7.86 2550-2990 991 0.04 wrought cast, 70- 
| bars | 
152 Midvaley 18-8Se | Midvale Co., Nicetown, Philadelphia, Pa Fe; Cr, 17-19; Ni, 8.5-0.5; C, 0.12 max.; Se, 0.22-0.20;, 7.86 | 2580-2000 0 91 0.052 | Annealed wrought bar 
n, 0.8-1.2 | 
153 Midvaloy 1700 Midvale Co., Nicetown, Philadelphia, Pa. Fe; Cr, 15-18; C, 0.12 max.; Mn, 0.50 max. 7.71 2700-2750 0.57 | 0.06 homme’ wrought and) 65- 
| | cast bars | 
14 | Midveley 17-350 Midvale Co., Nicetown, Philadelphia, Pa. Fe; Cr, 17; Ni, 35; C, 0.35 | 7.93 | | 0.74 0.03 Castings | 
185 | Midveley 25-12 | Midvale Co, Nicctown, Philadelphia, Pa Fe; Cr, 23-26; Ni, 11-13; C, 0.25 max.; Mn, 0.4-0.6 | 7.88 | 2550-2590 | 0.90 | 0.035 | Bars and castings | 70- 
156 Midvaloy 25-20 Midvale Co. On ., Niestown, Philadelphia, Pu Fe; Cr, 24-26; Ni, 19-21; C, 0.25 max. —. we 4 | 08 | | Wrought and cast bars 85- 
157 | Midvaley 2802.22 | Midvale Co., Nicetown, Philadelphia, Pa Fe; Cr, 25-80; Ni, 2.0 max.; C, 0.35 max.; Mn, 0.2-0.5| 7.6 | 2680-2700 | 0.59 | 0.05 | Castings = 
158 Midvaley ATV 3 Midvale Co., Nicetown, Philadelphia, Pa. Fe; Cr, 14; Ni, 26.5; C, 0.48; W, 3.5 8.12 0.78 | | Wrought bars | 100 
150 | Misco 18-8 cients Michigan Steel Casting Co., Detroit, Mich. ‘Fe; Cr, 18-20; Ni, 8-10; C, 0.07-0.162; Mo, or Cb Room temperature, | 
quench annealed 
100 | MiseeC “Michigan Steel Casting Co., Detroit, Mich. Fe; Cr, 27-30; Ni, 8-10; C, 0.20-0.30 | | | Room temperature, as cast ; 
161. | MucoHN-l | Michigan Steel Casting Co., Detroit, Mich. Fe; Cr, 16-20; Ni, 66-70; C, 0.50-0.80 | | | é 
| 
162 Misco HIN-2? Michigan Steel C asting C ., Detroit, Mich. Fe; Cr, 10-14; Ni, 58-62; C, 0.50-0.80 | 813 | Room temperature, as cast é 
163 Misco ‘al? a = “Mic higan Steel Cc asting C 0., Detroit, “Mich. Fe; Cr, 15-17; Ni, 35-37; C, 0.40-0.60 7.94 0.63 Room temperature € 
164 2m 1 es Mict higan » Steel re asting C 0, Detroit, Mich. Fe; Cr, 13-15; C, 0.25-0.35; Ni, 0.60 max. | Room temperature § 
| Normalized and tempered 
165 Miscrome 4 _ Michigan Steel Casting Co., Detroit, Mich. Fe; Cr, 11.5-13; C, 0.12 max.; Ni, 0.80 max. Air quenched and temper- § 
ed, room temperature 
106 | Nichreme | Driver Harris Co., Harrison, N. J. Fe; Cr, 15; Ni, 60 8.25 2469 0.76 0.03 Wrought 95- 
167 | Nichrome | Driver Harris Co. Harrison, N. J. Fe; Cr, 11-13; Ni, 50-61 8.15 2460 0.62 0.033 | Casting 6 
168 | 2% Nickel | Lukens Steel @o,, ( “oatsville, Pa. Fe; Ni, 2.0 min.; C, 0.20 max. | | Plates 
460 Ni-Hard | Faternational Nickel Co. New York, N. Y. Fe; Ni, 4.4-4.6; C, 2.75-3.6; Cr, 1.4-1.6; Si, 0.5-1.5 740 | 2150-2250 | Casting 30- 
“170 «| Niletain ~ | Wilber B. Driver Co., Newark, N. J. Fe; Cr, 18-20; Ni, 8-10; C, <.20; Mn, 2 max. 7.9 0.95 0.048 | Annealed wire 85- 
| Ni-Resist Enternational Nickel Co, New York, N. Y. Fe; Ni, 18-15; Cu, 85-7; C, 208-8.10; Cr, 15-25) 7.4 2150 1.03 0.005 | Casting 25- 
n, 1-1. 
ee inet ran “Pacific Fdry. Co., San Francisco, Calif. Fe; Cr, 22-30; C, 1.75-2.0 7.54 2550-2700 Casting 60- 
173 |QAleyA General Alloys Co., Boston, Mass. Fe; Cr, 17; Ni, 68; C, 0.60; Mn, 1.0 8.20 2200-2800 | 0.59 0.033 Casting 
174 | QAlleyB “General Alloys Co., Boston, Mass. Fe; Cr, 13; Ni, 60; C, 0.60; Ma, 1.0 8.13 2700-2800 | 0 64 0.033 | Casting ¢ 
= 2 Q Alley CN-1 General Alloys Co., Boston, Mass. Fe; Ni, 12; C, 0.10 max.*; Cb, Se, or Ti if specified 7.81 2660-2710 | 0.90 0055 | Casting § 
~ 17% ~=«1Q Alley (CN-1-H General Alloys Co., Boston, Mass. Fe; Cr, 28; Ni, 10; C, 0.304 7.65 0.88 Casting § 
“177 | QAlleyCN-1-Mo “General Alloys Co., Boston, Mass. Fe; Cr, 24; Ni, 12; C, 0.10 max.*; Mo, 1-4; Cb, Se, or Til 7.81 2660-2710 | 0.90 0.055 | Casting § 
= a Q Alley CN-2 a "General Alloys Co., Boston, Mass. Fe; Cr, 18; Ni, 8; C, 0.10 max.*; Cb, Se, or Ti if specified 7.70 0.92 Casting 7 
"179 | Q Alley CN.2 Me “General Alloys Co., Boston, Mass. Fe; Cr, 18; Ni, 8; C, 0.10max.t Mo, 1-4; Cb, Se, or Til 7.70 0.92 Casting : 
~ 190 =~ «| O48! “Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 4-8; C, 0.15-0.35; Mo, 0.25-2; Mn, 0.45-0.85 | 7.78-7.82 | 2640-2600 | 0 62 Cast bar 100- 
ist | O12 Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 11-14; C, 0.12-0.35; Mn, 0.4-0.6 7.65-7.75 | 2723-2750 | 0.61 Cast bar, heat treated 75- 
182 “0-16 Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 14-18; C, 0.12 max.; Mn, 0.5 max. 2714-2730 0.057 Heat treated casting 70- 
183 0-18 Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 18-20; Ni, 8-10; C, 0.08-0.20; Mn, 0.5-0.6 7.86-7.94 2606-2679 0.96 0.069 Coates wate quenched, 78- 
2000 deg. F. 
184 =| O.84 Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 22-25; Ni, 10-13; C, 0.20 max. 7.86-7.94 | 2552-2507 | 0.9 0.039 | Heat treated casting 80- 
185 0.3% Otis E lev ator C Co., .. Buf slo, N. Y Fe; Cr, 25-30; C, 0.25 max.; Mn, 1.0 max. 0.059 Casting, stress relieved 45- 
186 Sivyer 59% Cr Sivyer Steel c as astings Co., Milwaukee, Wis. Fe; Cr, 4.5-6.5; C, 0.25 max.; Mo, 0.45-0.65 Heat treated casting 100- 
187 Sivyer 60 Sivyer Steel c acting: Co., Milwaukee, Ww is. Fe; Cr, 18; Ni, 8; C, 0.12 max.; Mn, 0.60 max. 7.85 2600-2700 0.” Heat treated casting 70- 
188 Sivyer 62 | Sivyer Stoel | Castings Co., Milwaukee, Wis is. Fe; Cr, 23-25; Ni, 11-13; C, 0.20 max.; Mn, 0.60 max. 7.8 | 2600-2700 | 0.90 Casting 


1 Stable solutions only. 2 Depending on service. 3 Composition given is for castings. 4 Higher c 
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Fair Cc 
80-140 25-35 30-40 170-200 | Poor c 
600-700 Poor Welding rod For resisting extreme abrasion at temperatures up to 1000 deg. F. Not recommended x 
500-600 Poor Welding rod Hard facing for all wearing parts not subjected to temperatures over 800 deg. F. 
110 Good Primarily used for high-temperature applications 
‘ 
3 60-70 40-50 30-50 | 50-60 | 29 145-160 | Fair DD, F, R, W, B| HR, P.8 Room R R 7 R | 
| oiling 
| 
8 60-70 40-50 30-50 | 50-60 | 29 150-200 | Poor DD, F, R, W, B| HR, P,S Room R R R | 
8 60-70 40-50 | | 29 145-175 | Poor DD, F, R, W, B| HR, P,S Room R R R | 
oiling 
8 60-70 40-50 | 30-50 | 5060 | 29 145-160 | Poor DD, F, R, W, B| HR,P.S Room ie R R R 
| | oiling 
95 60 | 200 Fair FR, W HR, PS 
| om | 150 | Good | F,R,W,B B,CR,HR,P,S,R,T,W, shapes) 
| | | About 6 times greater resistance to atmospheric corrosion than plain carbon st¢ 
ought bars $0-200 | 35-170 7-30 11-70 28 140-400 | DD, F.R, B,C, BR, forgings 
| | | 
ght & cast] 70-145 | | | 30-70 | 28 130-280 | Fair B, C, HR, forgings 
| | | | 
ht bar | 85 | 35 | 4 | s | 2 170 | Good | | B, HR 
| 
} — — 
ught and) 65-90 45-55 | 20-32 40-60 | 29 | 145-210 | Pair | | B,C, HR 
| 55-65 | 4045 | 512 | 10-20 | 150-170 | Fair C | 
gs | 70-115 40-60 | 945 | 9-50 | 28 140-230 | Pair B, C, HR | 
| } 
ast bars 85-100 40-50 | 2540 | 24-50 | | 170-200 | Pair B, C, HR, forgings 
| 75-100 60-80 | 20-30 | 40-60 | 29 150-200 | Fair B, C, HR | 
| 100-12 =| 45-70 8-33 40-45 | 185-238 | Good 'B, C, forgings | 
ure, | 70 | 30 | 40 6 (26 197 max. | Fair Room Re RS | Room RR 
uled | } Boiling | Boiling 
ure, as cast 85 | 50 | 15-25 15-25 | 21.9 | 229 max. | Fair B, C, HR, R | 
| 
0 30 3 | 3 | 217 max. | Good c | 
} 
ure, as cast 60 30 3 3 | 22 217 max. Good B, C, HR, R | Used primarily for high-temperature applications 
ure 60 35 4 4 23.9 217 max. | Fair B, C, HR, 8, R Used primarily for high-temperature applications 
ure 4 95 60 17 20 30 241 max. | Good C Principal uses are valves and fittings, and pumps in the oil refineries 
i tempere 
nd temger- 80 50 20 30 217 max. Good ¢c Principal uses are valves and fittings, and pumps in oil refineries 
perature 
95-175 60 35 50 Good DD, F, R, W, B/ B, CR, HR, P, S, R, T, W Room R R R R R_ R | Room R . 2 
Beciling R R Boiling R R 
65 2 3.5 Good Cc “Room R R R R R_ R | Room R R | 
Boiling R R Boiling R R 
140 Poor F,R,W “BR, PS 
30-40 0 0 575-750 | Fair c 
85-350 35-300 5-60 0-75 27 140-425 | G Ww HR, D, R, W Room 
25-40 12-17 130-175 | Good Cc Room R R.0044R.0010 Room R R | 
Boiling R Boiling 
60-70 60-70 0 0 300-600 | Good Cc Room R R 
Boiling R R 
68 34 5 6 24.9 130 —_ Ww B, C, BR, P, 8, R, W Used primarily for its heat resistance 
66 33 45 55 23 6 176 Good? | W c Used primarily for its heat resistance 
85 43 50 60 26 190 Good B, C, HR, P, 8, R, W 
80 40 16 17 23 177 Fair Ww Cc 
85 43 50 60 26 190 Fair W C, HR, P, 5, R Room R<.004R <.004R <.004R <.004R <.004R <.004) Room R R . 
Boiling Boiling R k.0030 
75 37 50 60 35 190 | Fair } | W C, HR, D, P, §, R, T, W 
75 37 50 60 35 180 Good DD, F, W B, C, HR, D, P, 8, R, T, W 
100-110 65-80 18 min 30 min 30 190-230 Good Used in petroleum refineries and in conditions involving pressures and temperature 
treated 75-130 39-90 25-10 55-25 30 140-250 | Good Room R R 
Boiling R R 
sting 70-80 39-43 20-15 30-20 28 140-175 | Good 
quenched, 78-85 39-42 60-65 60-70 28.6 135-160 | Pair c Room R Room R 
Boiling Boiling 
sting 80-85 40-43 50-45 55-45 29 140-150 Fair This is primarily a heat-resistant alloy 
relieved 45-70 35-60 2-3 2-3 29 170-190 Good Heat-resistant applications up to 2150 deg. F. 
sting 100-110 75-90 18-22 45-55 229 Good c | 
sting 70-80 35-45 45-55 45-60 156 Pair Cc | 
75-85 35-45 35-45 | 35-45 163 Fair Cc | | 


ngs. 4 Higher carbon if specified. 5 With molybdenum. 6 Total immersion only. 


7 In cast form known as Alcoa 100. 8 Surface layer of aluminum or aluminum alloy which 


is anodic to the core and 


ithed. 
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' 170 200 
———.- | 
00-700 
500-600 
200 | 145-100 
29 150-200 
29 145-175 
29 145-160 
200 
28-30 150 
28 140-400 
28 130-280 
28 170 
29 145-210 
| 150-170 
28 140-230 
170-200 
29 150-200 
185-238 
26 | 197 max. 
21.9 | 229 max. 
| 
| 217 max. 
22 «| «(217 max 
23.9 217 max. 
30 241 max. 
217 max 
| 
| 
140 
575-750 
27 140-425 
12-17 130-175 
| 300-600 
24.9 180 
23 6 17 
26 190 
23 177 
26 | 190 
35 CS 180 
35 180 
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Fair 


Good 
Fair 


Fair 


Fair 


Fair 
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28 
28.6 | 135-100 
29 | 140-150 
20 | «170-190 
156 
' 163 


Good 


Pair 
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Good 


Good 


Good 


Good 


Good 


Good 


5 With molybdenum. 6 Total immersion only. 
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Wel d ins rod 


For resisting extreme abrasion at temperatures up to 1000 deg. F. Not recommended where extreme shock or impact 


; Welding rod Hard facing for all wearing parts not subjected to temperatures over 800 deg. F. 


| Primarily used for high-temperature applications 
DD, F, R, W, B| HR, P.S “Room R R R Room 
Boiling | Boiling 
DD, F, R, W, B| HR, P.8 Room R R R | Room 
Boiling Boiling 
DD, F, R, W, B| HR, P, Room R R R | Reem 
| Boiling | Boiling 
DD, F, R, W, HR, P, | Room R R R 
| | Boiling Boiling 
W | HR, PS 
FR, W, B | B, CR, HR, P, 8, R, T, W, shapes | 
| About 6 times greater resistance to atmospheric corrosion than plain carbon steel 
DD, F, R, W, B B, C, HR, forgings ae a Room 
| | Boiling 
| B, C, HR, forgings Room 
| Boiling 
| B, HR Room 
| | Boiling 
B, C, HR Room 
| Boiling 
c | 
| B,C, HR Room 
| Boiling 
B, C, HR, forgings | 
|B, C, HR Room 
Boiling 
| B, C, forgings | 
Room Rs RS RS Room RR 
| Boiling Boiling Boiling 
| B, C, HR, R | Room 
lc Room 
Boiling 
| Cc, HR, R Used primarily for high-temperature applications 
B c HR 8, R | Used primarily for high-temperature applications 
—_ * | r Principal uses are valves and fittings, and pumps in the oil refineries Room 
| Boiling 
cc. Principal uses are valves and fittings, and pumps in oil refineries Room 
Boiling 
_ — 
DD, F, R, W, B| B, CR, HR, P, S, R, T, W Room R R R R R R Room R R R R Room 
Bciling R R Boiling R R Boiling 
Room R R R R R_ R | Room R R R | Room 
Boiling R R Boiling R R Boiling 
F, R, W AR, 
Cc 
Ww HR, D, R, W Room R Room 
Boiling 
Cc Room R R.0044R.0010 Room R R R.0117R.012 
Boiling R Boiling 
Cc Room R R R Room 
Boiling R R Boiling 
Ww B, C, HR, P, 8, R, W Used primarily for its heat resistance 
WwW Cc Used primarily for its heat resistance 
B, C, HR, P, 8, R, W 
W C, HR, P, 8, R Room R<.004R <.004R <.004R <.004R <.004R <.004) Room R R Room 
Boiling Boiling R R.0030 Boiling 
WwW C, HR, D, P, 8, R, T, W 
DD, F, W 'B, C, HR, D, P, 8, R, T, W | 
Used in petroleum refineries and in conditions involving pressures and temperatures up to 1200 deg. F. 
Room R R Room 
Boiling R R Boiling 
Room 
Boiling 
Cc Room R Room R Room 
Boiling Boiling Boiling 
This is primarily a heat-resistant alloy 


Heat-resistant applications up to 2150 deg. F. 


7 In cast form known as Alcoa 100. 8 Surface layer of aluminum or aluminum alloy which is anodic to the core and will therefore protect th 


| Fair | 
25-35 30-40 | Poor | 
‘ | Good 
| Fair | 
1) 50-60 | 
50 | Poor 
25 = | Fair 
— 
nin 32 Mw } | Good 
— — 
7-30 11-70 
Z 
| — | 
| 
= | Good 
| 
50 | 15-25 Fair 
By 3 | 3 | | Good 
| 
0 
| | Mood 
0 30 | || 
60 | 50 | Zz 
| 35 | Good 
| 
| Poor 
0 Fair — 
300 075 | Good 
} | | | Good 
—— 
70 0 | Good 
~ 
4 6 Good! 
| 38 | “| Good 
43 | oo | Good 
43 6c Pair 
7 60 | Fair } 
| 30min. | 30 | 190-230 | 
55-25 | 30 | 140-250 | 
42 60-70 | Fair 
= 
60 | 23 2-3 | Good 
| 1-22 | 45-55 | Good | lc | 
_| 15-55 | 45 | Pair | | 
45 35-45 | 35-45 Pair. 
= 


139 
G 140 
eme shock or impact is involved “| Good = 
‘Fair Good 142 
Good 143 
Room R R | Room R R | Room R R R_ | Room R |Good |For | 14 
Boiling R R R R Boiling R R R_— R_ | Boiling R R R_ | Boiling RR 
Room Room R R R_ R_ | Room R R_ | Room | | 145 
Boiling R R R R Boiling R R R R Boiling R Rn R Boiling R | 
Room R R RR Room R R R_ | Room R | Room R 4 146 
Boiling R R sm RF Boiling R R R R Boiling R R R Boiling R 
Room R R RR Room R R R_ R | Room R | Room R 
Boiling R R R | Boiling R R R R Boiling R R R Boiling R 
Fair Fair 149 
Room R R Room R Fair 150 
Boiling R Boiling | 
Room R R R R | Room R Room R = Fair Fair 1st 
Boiling R R R R ' Boiling R Boiling R 
Room R R R R Room R Room R Fair Fair 152 
Boiling R R R R Boiling R Boiling R 
Room R R R R Room R Gc Fair 153 
| Boiling R Boiling 
Good Fair 154 
Room R R R R Room R Room R Good Pair 155 
Boiling R R R R Boiling Boiling R 
Good | Fair | 156 
Room R R R R Room R Good Good 157 
Boiling a R R R Boiling 
Room R R R R Room Rs R& RS RS Room R R R Room R R R Fair 159 
Boiling R R R R Boiling Rs RS Rs Rs Boiling Boiling R R R 
Room R R R R__ | Room R R R_ | Room R | Room R R ‘Good 160° 
Boiling R R R R | Boiling Boiling R R 
Room R R R R Room R R R R Room R R R Room R R R Good 161 
Boiling R R R R Boiling Boiling Boiling R R 
Good 162 
Good Fair 163 
Room R R Fair Good 164 
Boiling 
Room Fair 165 
Boiling 
R | Room R R RR Room R R RR Room R R R| Good | Poor 166 
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INDUSTRY ORGANIZES 
For National Defense 


LERT to what is happening in Europe, the American 

people are setting out to strengthen their defenses 

against aggression from any quarter. Already the govern- 
ment has laid down an initial program to that end. 


The surest defense against aggression is the ability to 
resist it. If we are known to be well prepared we may 
avert attack. If we cannot avert it we shall be armed against 
it. But preparedness against war means preparedness to 
wage wat. 


And modern war is an industry. Like every other indus- 
try, it is a matter of men, materials and machines. Fighting 
men must be skilled workers, trained to use an arsenal of 
special tools and equipment that are just as diversified and 
just as essential to success as those of any other industry. 


The plant, supplies and personnel of war must rival in 
efficiency those of any peacetime industry. For the stakes of 
success or failure in war are not paid in money profits or 
losses: they are paid in the lives and property of the people, 
in the security — perhaps the survival — of a nation. 


* * * 


Sound national defense calls first for a comprehensive 
program, carefully planned to back up a clear-cut policy as 
to what we expect to defend, Next comes the appropriation 
of funds to realize that program. These first steps are vital: 
they are up to government. 


Then program and appropriations must be translated into 
performance. Native raw materials must be produced, pro- 
cessed and stored. Our meager supplies of strategic materials 
of foreign origin must be built up until we have accumu- 
lated ample stockpiles against the use and wastage of active 
war. And most urgent, because it is most complicated, raw 
materials must be manufactured into the innumerable items 
required to equip the modern army. 


We of McGraw-Hill, living with American industry as 
we do, are keenly aware of the effort that will be required 
to produce the materials and equipment now needed to 
modernize our national armament. 


Tanks and anti-tank guns, airplanes and anti-aircraft 
guns, machine guns and automatic rifles, trucks and tractors, 
destroyers and supply ships— these are but a few items 
from the endless inventory of military and naval equipment 
that we must produce by scores, hundreds and thousands, 
even to arm an Initial Protective Force, behind which we 
might rally our national resources for decisive effort. 


Obviously the army and navy must count on American 
industry for an ample and continuous supply of this equip- 
ment, and industry must organize to produce it in vast 
quantities. This means the construction and adaptation of 
manufacturing, transportation and storage facilities, the or- 
ganization of competent executive and technical staffs, the 
training of skilled craftsmen in numbers adequate to main- 
tain exacting production schedules, All this, in itself, is an 
industrial organization problem of the first magnitude, but 
upon it is imposed still another and vital specification — 
sustained speed. 


For time is the all-essential ingredient of modern war. It 
cannot be bought with any appropriation, however great; 
once lost, it cannot be recaptured; we must make effective 
use of it while we still have it. And at this juncture we have 
none to waste in fumbling, jockeying or experiment. 


* * * 


Two courses afe open to carry out such a program. 


1. We might adopt the totalitarian plan of nationalizing 
industry, conscripting the wealth and labor of all, and sup- 
pressing the normal incentives and management of industry 
in favor of the authority and control of government officials. 


2. Or we can stick to the American way of achieving 
national unity and efficiency by intelligent cooperation be- 
tween industry, labor and government. 


There are those to whom the first will appeal as being 
the more direct. But I am convinced that most Americans 
will insist that the job be done in the American way. And in 
this preference the President, speaking for government, al- 
ready has indicated his concurrence. 
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But effective cooperation in so complex and unfamiliar a 
task demands the utmost of mutual understanding and con- 
fidence from all concerned. Confusion of purpose and con- 
flict of opinion are bound to arise — have, indeed, already 
arisen. Needs and capacities in many fields must be recon- 
ciled, relative priorities for various products must be de- 
termined, specific parts of the whole program must be 
allocated, supervised and coordinated with other parts. 
Government officials, smarting under the whip of urgency, 
must render quick decisions on highly technical matters, 
while industrial executives, masters of their own operating 
technique, must adapt themselves to arbitrary and unfamiliar 
requirements, 


Under such conditions, many problems will arise that 
must be worked out between the men of industry and those 
of government. Some of them will be the more acute be- 
cause of the restrictions under which industry has had to 
work during recent years—restrictions that have curbed not 
only the expansion of plant capacity, but also the develop- 
ment of improved processes and the supply of skilled 
workers. Now, from this sag in our industrial growth, many 
departments of industry must undertake an overnight ex- 
pansion of capacity to meet the exacting time schedules of 
national defense. So industry must look to government for 
the cooperation that will enable it to expand its facilities 
promptly and yet write off in reasonable time its heavy 
emergency investments. 


If we are to deal wisely with these situations, and many 
more we cannot now foresee, everyone engaged in any part 
of the defense effort must be willing and able at all times 
to get a fair understanding of the problems of the others. 
To help maintain such an understanding McGraw-Hill is 
peculiarly fitted. 


1. By the organized exchange of views and information 
among our 24 papers, we can help to coordinate the think- 
ing and practice of the 1,000,000 executives, technicians 
and operating men who are their readers, in matters that 
have to do with their part in the defense project. 


2. Through constant contact with government agencies 
and the men of industry, our papers can interpret to in- 
dustry the needs and policies of government and to govern- 
ment the problems and requirements of industry. 

3. For the men of industry, each of our papers will 
expand its regular service as a clearing house of technical 
and operating data, with special reference to the needs of 
plants that are producing defense materials and equipment. 


To forward these objectives we have set up within our 


company a National Defense Editorial Board. It is com- 
posed of the chief editors of our publications that serve 
the functions and industries that are of key importance to 
the defense effort. Made up of men intimately familiar with 
the personnel and practice of their industries, this board 
will stimulate and supervise the activities of McGraw-Hill 
papers insofar as they can contribute to the defense effort. 
It will outline basic editorial themes, directed to the for- 
warding of that project, to be adapted by each paper to the 
special needs of its specific field. 


The board will keep close touch with industrial execu- 
tives and technicians so as to keep abreast of new problems 
as they arise. It will maintain contact also with government 
defense agencies and keep our editors posted as to govern- 
ment objectives, plans and problems. Thus it will function 
as a link between the several governmental defense agencies 
and the McGraw-Hill editorial organization, and so help 
each editorial staff to develop a program best suited to the 
special problems of its industry. 


* * 


In thus undertaking our part in an extraordinary indus- 
trial effort, we shall not neglect the normal concerns of 
American industry. So far as may be consistent with the 
paramount needs of national defense, production and dis- 
tribution of the goods and services normally consumed by 
the American people must go on. The effort to mobilize 
industry for the national defense must be, in large measure, 
an additional job and an added burden. 


That burden is within the capacity of the American 
people. But it will not be light. And if industry is to carry 
successfully its heavy share of that burden, it needs the full 
cooperation of every industrial function. 


For more than seventy-five years, through peace and 
war, McGraw-Hill publications have served to interpret be- 
tween the various departments of industry and between in- 
dustry and the American people. Today, as we face these new 
problems, there is a new and urgent need for interpretation 
between the industries we serve and the government to 
which we all bear allegiance. It is fitting that McGraw-Hill 
should undertake this effort. To it I pledge every resource 
of our organization, 


President, McGraw-Hill Publishing Company, Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, 


reaching over a million readers. 


CHALLENGE TO INDUSTRY'S PATRIOTISM 
Calls for Plain Speaking 


T is a pity that the greatest national defense effort 
in American history had to be made during a presi- 
dential election campaign. For a modern defense effort 
involves an intensely practical industrial project, while 
an election campaign involves an intensely emotional 
political propaganda. And those two don’t mix. 

That, as I see it, is the chief reason for the welter of 
claims and denials, charges and counter-charges that 
have been getting in the way of contracts for planes, 
tanks, guns and all the rest of the armament for which 
aaa people are so nervously peering down the 
road. 

We are told that the managers of industry, smarting 
and suspicious under the repeated attacks of government 
officials for some years back, have been reluctant to assume 
the abnormal risks of defense contracts without commensur- 
ate safeguards, and that the politicians who must authorize 
those safeguards have been reluctant to do anything that 
might be construed as letting down the bars for unscru- 
pulous business men to exploit the national emergency. For 
the one, the business risks of full speed ahead have been 
too great; for the other, the political risks of full speed 
ahead have been too great. So we don’t go full speed 
ahead. 

This is not written to increase that clamor of re- 
crimination on either side. On the contrary, it is an 
appeal for some decent and thoughtful consideration on 
the part of all concerned—consideration for the urgent 
needs of the nation, for the problems and responsibilities 
of both the politicians and the industrialists, for the 
elementary principles of prudent business management, 
and for the good opinion of the man on the street. He 
is neither a politician nor an industrial executive. But 
his hide and his pocketbook are at stake in the national 
defense program—and he knows it. He has a right to the 
low-down on what is going on. And if he is left in 
ignorance or deliberately deceived, for the sake of either 
political or business whoopee, the payoff will be mighty 
poisonous political medicine for the politicians and 
equally poisonous business medicine for the business men 
who may be responsible. 


% %* 


The plain stark fact, to be faced squarely by us all, is 
that the national defense program is an emergency 
project—a desperately urgent emergency project. 

As in every emergency that confronts a democracy, we 
are harassed by a confusion of counsel. As always, some 
of the confusion arises from honest but conflicting judg- 


ments, some of it from ignorance or muddy thinking. 
But, ss much of it reflects the deliberate purpose 
of self-seekers to fish in troubled waters—to capitalize the 
conjunction of a national emergency and a_ political 
campaign to boost their own interests. Already the charge 
that American business men are unpatriotic and interested 
only in profit has been put out as a smokescreen to cover 
up deficiencies for which business men are in no way 
responsible. 

Now the man on the street finds it hard to see through 
this maze of excited contradiction. Not because he isn’t 
smart—the average American can think straight enough 
when he has the facts. But in this case the facts are 
obscure and complicated—they have to do with matters 
that are strange to him. And to make it worse, at the 
height of his confusion, raucous voices constantly assail 
his ear with “simple” explanations of it all. But, as so 
often happens, most of these “simple’’ explanations make 
the matter a lot simpler than it really is. 


* * ok 


Consider, for example, the cry that “industry refuses 
to get busy on national defense until its profits are 
guaranteed”. Very clear and simple, to be sure; but also 
very false. The charge that American capital is “on 
strike” in the hour of national need. As silly as it is 
simple. The assertion that our manufacturers “won't 
even talk with a government anxious to place orders with 
them, without large financial concessions’, and _ that 
“American — industry refuses to expand its 
resources for defense until it receives immunity from 
proper taxation”. The resounding demand that we “‘con- 
script wealth as well as men’’—whatever that may mean. 

Particularly political has been the attack on the air- 
craft industry. It has been made to appear that aircraft 
manufacturers were instituting a sit-down strike because, 
in their greed for profits, they demanded more than 
8%. Actually the 8% was not a net profit at all and 
the only concern of the manufacturers was to fight 
against incurring losses under the 8% limitation. And 
army and navy officers have sustained the aircraft manu- 
facturers’ viewpoint. 

The air is full of explanations which, however simple 
they may sound, do not explain. And in most cases, I 
am convinced, the purpose of those who offer them is 
not to explain but to inflame. Those who try honestly to 
explain these issues from either side, find it impossible to 
do the job in such ringing phrases. 

As I have said, our country has been caught short. As 
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a result, there are many reasons for the confusion and 
controversy. The plain fact is that we can produce our 
war equipment by only two means: (1) by converting 
the industries of peace into the industries of war, so 
far as that is possible; and (2) by building from 
scratch the new facilities we need to supplement them. 
In other words, we must create—with desperate haste— 
a new industry in America—an armament industry. 

Right there is the crux of the problem that now con- 
fronts the industrialist sincerely trying to equip himself 
for his part in national defense. For this new armament 
industry is not the ordinary business risk against which he 
has learned to weigh the interests of his employees and 
his stockholders. It does not deal with familiar products 
and processes. It is not continuous—at least it has not 
been heretofore in this country—and it may fold up as 
suddenly as it has opened. It cannot hope to serve 
thousands of potential customers: it has but one sure 
customer—the United States Government—and wielding 
the sovereign power that customer can do just about as it 
pleases with respect to its needs and demands. Which 
means that not even this one is a sure customer. 


* * * 


No more unfair or deceptive charge ever has been 
leveled against American industry and American busi- 
ness men than the accusation of being unwilling to take 
the normal business risks of the defense program. The 
risks they are trying to minimize—they cannot possibly 
avoid them all—are very special and extraordinary risks 
indeed. So clearly is that true, that I doubt very much 
whether such questions and charges ever would have 
risen were it not for the fact we are engaged in a 
political campaign. 

Already some of industry’s great units have gone 
ahead with the building of new facilities, the — of 
special materials, and the actual production of armament 
in the face of all risks, gambling that their government 
eventually would work out some reasonable plan to pro- 
tect them against excessive loss. Others, doubtless will 
follow suit. 

But many other companies, for one reason or another, 
are not in position to do that. So before they begin to 
expand their facilities to handle defense contracts, they 
have asked their only potential customer for those new 
facilities to guarantee them—not excessive prices, not 
exorbitant profits, not immunity from taxation, as we are 
being told, but simply against the excessive losses that may 
result from very conditions, 


* * * 


As this is written, it looks as though the legislation and 
the rulings necessary to accomplish this purpose soon 
will be forthcoming. Thoughtful and responsible officials 
of the government understand the situation and what is 
needed. But, unfortunately, their understanding and action 
will not quiet the professional business-baiters. So long as 
those gentlemen have their own interests to serve, so long 
as political excitement makes it easy to whip up public 
demand for a scapegoat to atone for iusecislieg progress 
with the defense program—just so long will the business- 
baiters find a receptive audience for their criticisms. 

All of which suggests that business men must carry 
at this time a double responsibility, in addition to their 


obvious obligation to do the very best job they know how 
on their individual parts of the defense program. 

The first of these added responsibilities is, of course, 
to avoid any possible basis for the charge that industry is 
exploiting the defense program in behalf of excessive 
profit, unfair treatment of labor or any other unworthy 
self-interest. The second is to see that the man in the 
street knows and understands all that I have tried to set 
down in the foregoing. 

For the man in the street is deeply involved in all 
this. He is “in the street’ only to the political orators. 
To the rest of us, he is the man in the factory, the man on 
the truck, and the man behind the orders that industry 
fills. In short, he makes up this living American in- 
dustry on whom the politician’s charges spatter. As an 
employee he has a stake in the solvency, the security, and 
the reputation of the very plants at which ctiticism may 
be directed. Knowing the facts, he can answer the critics 
so far as his own plant is concerned and can see how the 
same kinds of facts apply to all industry. If he is a 
customer, suffering inconvenience as a result of the 

lant’s service to national defense, a knowledge of the facts 

hind the plant’s problems will help to make him a de- 
fender rather than a critic of responsible business manage- 
ment. If he is a neighbor in the community, the facts will 
equip him to be an interpreter of industry’s problems to 
the people of the home town. 


* * * 


In this national defense effort, business enters into a 
new partnership with government, but, more importantly, 
into a deeper partnership with the American people. It is 
more than ever essential that it take all of the American 

ple into its confidence, beginning with the people in 
its plants and going out through the ranks of its 
customers and its community neighbors to show them 
that they have a common interest in seeing that the task 
of national defense is undertaken in the American way. 

As we all know, there are in this country some people 
who would like nothing better than to see American 
industry fail in this supreme test of service to the nation. 
They will watch with jealous eyes every move of every 
company that is engaged on a defense job. They will 
disparage its achievements, exaggerate its shortcomings, 
ro distort its motives. For they would like to make over 
American industry to their own pattern, and they'll never 
have a better chance to get started with it than has been 
opened up by the national emergency. Or so it looks to 
them. 


So, great as are the business hazards of the defense 
ee for the individual business man, even greater 
azards are involved for American industry as a whole. 
But, knowing the coon of American industrial leader- 
ship as I do, I am confident that it will handle its defense 
assignment with credit to itself and with great advantage 
to the nation that it serves—whether in war or in peace. 

To help in that supreme test is the opportunity and the 
privilege of the McGraw-Hill organization. 


President, McGraw-Hill Publishing Company, Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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For higher hardness and long- 
er wearing tires and track, 
Whiting table roll mill pulver- 
izers utilize Ni-Hard, an extremely 
hard and wear-resistant Nickel alloy 
cast iron containing approximately 4.50% 
Nickel and 1.50% chromium. 

Crushing thousands of tons of abrasive mate- 
rials to a uniform fineness wears down any pul- 
verizer. But Whiting engineers have markedly 
reduced maintenance costs on liners, rollers, and 
tables by depending upon the exceptional wear 
resistance of Ni-Hard. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


6 e DECEMBER 1950 e CHEMICAL & METALLURGICAL ENGINEERING 


TRUSTY 


Ni-Hard can be readily sand cast with 
BHN of 550 or above, chill-cast to a 
Brinell hardness of 700 or more. Ni-Hard 
offers improved resistance to wear, saves 
money in process industry applications by 
serving longer between replacements. 
Your inquiries regarding Ni-Hard appli- 


cations will be promptly answered. 


*Ni-Hard—Reg. U.S. Pat. Off. by The International Nickel Co., Inc. 281,986. 


67 WALL STREET 
NEW YORK, N. Y. 
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CHEMICAL & METALLURGICAL 


it’s Colossal! 


Effects sharp cuts at any de- 


sired point whether it’s at one 
micron or 200 mesh. Does the 
job with feeds at milling con- 
sistency. Produces consistently 
uniform results. 


FILTER 
THAT DOES WORK 


‘ment of job after job. 


Small in size (the filter illustrated takes up only 17 a 


sq. ft.), small in cost and upkeep, this completely 
self-contained Bird Continuous Solid Bowl Filter a 


is out-performing bulky, expensive filtration equip- 


Whatever your separating job, however you’re 


now doing it, get the facts on how this little ma * 


chine can handle it. That’s all we ask. 
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SOUTH WALPOLE + MASSACHUSETTS 
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d unvaringl 


backed by years © 
to dry your pro 


ducts- 


are just a few of the many products, essential to the defense Pro” 
gram, being dried on Proctor Dryers. At 4 time when the most highly lh el x 
efficient industrial equipment is needed to turn out defense materials, neal | e. 
Proctor Machines are being selected in practically every case where there “hag 1 2 
is a drying job to be done- Compact Proctor Dryefs are be} snstalled not - 
only in new plants, but also in plants that must steP up pro K 
increasing floor space- These dryers eliminate uncertainties 
maintain the best possible results. Economy of operation and upkeep is 
another important item right now that Proctor Dryers assure: 
<a 
Proctor engineers are unparalleled experiences 
to tell you the best possible 
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Reflecting Continual Improvement and 
Refinement, Including Developments of 
Exceptional Interest During 1940... 


... ARE “CORRECTLY ENGINEERED” 
FOR MAXIMUM ECONOMY ON THE JOB! 


@ Due to the peculiarities of their service requirements, 
involving as they do unusually high temperatures and 
pressures, the business of designing and producing steel 
valves becomes a highly specialized one . . . one which 
requires constant research, development, and engi- 
neering experience. In this particylar field, Lunkenheimer 
fm) 88) has taken an important lead in improving and refining 

BS) | both the design and materials used . . . the two special 
me “C/ steel gate valve patterns illustrated being truly repre- 
sentative of this “engineered superiority." 


Lunkenheimer Steel valves are available in a wide 
range of types and sizes and in a variety of body 
as well as trim materials to suit all prevailing service 
requirements. And, as new sedition: develop, 
Lunkenheimer's constant program of reseach and improve- 
ment promises the surest, most 


LUNKENMEIMER dependable solution to whatever 
1500 LS. 5. STEEL GATE VALVE LUNKENHEIMER 2500 LB. 
with Welded Bonnet for Burlingtom. acy problems are encountered. S.P. “TWIN BRANCH” STEEL 


and Marion Generating Stetions— 
Public Service Electric & Gas Company. 


GATE VALVE, Seo! Welded Sonnet 
SEEING IS BELIEVING! We welcome the un- with Breech Lock (Potent Applied For) 


usual opportunity afforded by the Power Show in 
New York to describe Lunkenheimer products in de- 
tail and point out visible points of superiority which 
assure better, longer, lower cost service. In addition 
to the two big steel valves illustrated, you'll find a 
variety of bronze and iron body bronze mounted 
valves for your careful inspection. 


Send for copy of our new Catalog 
No. 78. We will include our handy 
“Guide,"’ which makes selection easy 
by grouping valves, boiler mountings, 
and lubricating devices according to 
pressures, temperatures, and service 
opplications. 


ESTABLISHED 1862 


THE LUNKENHEIMER 


QUALITY’ 


CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT 316-322 HUDSON ST. NEW YORK 


14-9A-7 
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AT&M ENGINEERING 


SAVED TWO OPERATIONS 


"We were juggling with a triple sep- 
aration problem,” says this customer. 
“It certainly had our production tied 
in knots. Then you fellows stepped in 
with that 3-way centrifugal separator. 
Well, it was like growing another 


The story behind this customer's 
letter, stripped of confidential de- 
tails, involves separating two liquids 
— oil and water — from one solid 
in one operation . . . without emulsi- 
fication . . . oil out of one spout, 
water out of another, the solid un- 
loaded down through the bottom. 


AMERICAN 


Link Suspended AT & M Smooth opera- 
tion with “out of balance’’ loads. 
An A T & M-designed link guar- 
antees absolute minimum of foun- 
dation vibration. Fume-tight cov- 
ers; spray pipes; specials. 


CHEMICAL & METALLURGICAL 


TOOL 


Up went production. Down went 
production costs. 

SIMILAR SAVINGS IN MANY INDUSTRIES 
Expert juggling? Yes, but nothing 
out of the ordinary. A T & M’s 
standard centrifugals are doing 
exactly that sort of thing in many 
process industries — saving opera- 
tions, lowering costs, increasing 
production. They are made in all 
machinable metals and coatings, for 
any Clarification, separation, dehy- 
dration or extraction process. 

A PROFIT OPPORTUNITY FOR YOU 
Whatever you may require, a com- 


AND 


AT&M For heavy chemical 
service. Self-discharging baskets, 
Twin-Speed Regenerative Drive 
for entire batteries, positive con- 
trol — and ali other accessories 
when specified. Laboratory units. 
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“GETTING THIS NEW CENTRIFUGAL 
INTO PRODUCTION WAS LIKE 


plete production line, or the solu- 
tion of an exceptionally ticklish 
problem, A T & M centrifugal engi- 
neers know the way to turn saved 
operations into clear profits. Let them 
do it for you! Write for our 8 page 
booklet“Centrifugal Force.” It gives 
full details on all AT & M standard 
machines. 


If your problem is exceptional, 
don’t hesitate to write us in detail. 
We'll keep the information in strict- 
est confidence. Address 1415 Hyde 
Park Ave., Boston or 30A Church 
Street, New York. 


COMPANY 


Base Bearing AT & M Motors built to 
A T & M's own specifications. Re- 
movable baskets, if desired. Cover 
cannot open while centrifugal is in 
use. Easily accessible brakes. Outer 
casing of solid iron or steel. 
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eee Sam cennten® THREE DE LAVAL Steam Turbine pumping units in Tampa 
7, warer © oan te 1900 (Fla.) Water Works. Formerly, the lubricant replaced every 
: eae OO - 4 years, but now increased to 8 years since changing to 


TEXACO REGAL OIL C. 


— TOO, can get similar results in your tur- 

bines. Trained lubrication engineers will gladly 

cooperate in making savings with Texaco Regal Oils. 

Phone the nearest of more than 2300 Texaco ware- 
housing points in the 48 States, or write: 

The Texas Company, 135 E. 42nd St., N. Y., N. Y. 


TEXACO 


Regal 
Oils 


Texss 


TEXACO DEALERS INVITE YOU TO ENJOY | 9 

FRED ALLEN in a full-hour METROPOLITAN OPERA 44%) 
A Wednesday F © R T U R B N E L B R c ATi N 
: for time and station. : hs 
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CENTRIFUGALS 


The 0S Deep - Groove Ball Bearings 
on this machine, built by FLETCHER 
WORKS, INC., are designed to take 
heavy thrust loads. They never require 
adjustments . . . never lose their close 
factory settings. 


BALL & ROLLER BEARINGS 


14 


comes fiom SKF BEARINGS 


4 


CENTRIFUGAL is no better than its spindle. And its spindle is no 
better than its bearings. 


So you can easily calculate the value of this Fletcher Motor Driven Sus- 
pended Centrifugal when we tell you that its spindle gets its extremely 
smooth-running characteristics from two Si[S{P Bearings. 


The three letters “SSUS/P’” are your warranty of dependable BEARING 
performance—and, therefore, of peerless SPINDLE performance. . . of 
profitable CENTRIFUGAL performance. Where performance is a MUST, 
the bearings are SUSI. 4074 


SACSIP INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA, 
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HERE’S THE FILTER 
CONSTRUCTION THAT 
KEEPS FLUIDS FLOWING 


This is one of 
1 discs, held of 


Spacers, whose thickness 
determines the degree of 
filtration. 


Discs and spacer 
3 mounted on a aiaed 


rotatable s, 
a Which has 


Mounted on a stati 
4 rod alongside the “ihek 
are cleaner blades, slightly 
thinner than Spacers, extend. 
ing into the slots between 


the discs, 


Here’s How 
A CUNO FILTER SAVES PRODUCTION LOSS cs Baeen ass 
and solids larger 


You save plenty of downtime expense by giving Cuno Filters the job of cleaning than the aperture 
are retained on the 
outer edges. 


out unwanted solids from fluids of all kinds. 
The Cuno type of Filter continues to clean while it’s being cleaned. Turning a 


handle (manually or mechanically) gets rid of the collected solids— it’s as simple 


as that. Nothing to make the fluid “wait”. No filter medium to clean or replace. No : 
duplex installation involving changeover valve, piping and connections. ie 
All types of fluids (including air and gases) are strained clean this non-stop way. ss" 
80 Ways to Make More Money” describes some of them, Write today for this ee 
free booklet. ee 
CUNO FILTERS KEEP THESE OPERATIONS ON “GO” BY Pi 
1. removing lint from viscose rayon dope 7 
2. removing lint, fibre, lumps and grit from paper coating material ij 
3. removing sticks, stones and wood chips from rosin 6 Turning the handle ro- . 
4. removing sticky residues from ammonia vapors euuane the Beet: past the if 
5. removing solids and lumps from greases as they are pumped from compounding combing” out seat Be 
kettles to drums or cans solids, when they fall ies oc. 
6. removing oversize lumps of filler from asphalt roofing coatings. If you have a = sump, to be drained . 
problem straining dirty fluids perhaps a Cuno Filtration Engineer has the answer. convenient. s&s 
CUNO ENGINEERING CORPORATION eg 
: 122 South Vine Street, Meriden, Conn. 3 
| KEEP ON 
oor Please send me, free, “80 Ways to Make More Money.” S 
& 
State . | 
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Here Are Engineering Advancements That 
Mean More Gallons... At Less Cost to You! 


All-in-One ... Motor and Pump Designed 
as Unit on One Shaft and One Housing... 
Increases Compactness ... Adds to Flexibility, 


Allis-Chalmers Lo-Maintenance Motor... 
Developed Especially for This Work ... Gives 
Maximum Pumping Efficiency at Lowest 
Power Cost ... Built with Cast Iron Frame 
for Special Applications in Chemical Industry. 


Splash-Proof Features ... with Air Passages 
Baffled ... Safeguard Motor from Liquids. 


Fewer Parts to Wear ... Better Fit to Parts 
Because of Fewer Machine Joints ... Adds 
to Long-Life, Low-Cost Operation. 


Indestructible Rotor... Distortionless Stator 
... Bronze Fitted Pump Parts... Large Space 
Provided for Adjusting Glands... and Other 
Features Assure You Improved Performance. 


Greater Stability and Rigidity of All-In-One 
Design ... Means Less Vibration ... Lower 
Maintenance ... Longer Life. 


THESE ARE ONLY a few of the great features that have 
been made a part of the new all-in-one Electrifugal Pump 
by Allis-Chalmers engineers . . . the same trail-blazing 
engineering that designed and built the gigantic Niagara 
Falls and Boulder Dam turbines . . . that originated the 
motor-coupled pump in 1926! 


Here, in one unit, is the pump and motor combination 
you've been looking for . . . modern in appearance .. . 
ready to give you more gallons per dollar of power cost. 


So before you buy... get the whole story of the new 
Allis-Chalmers Electrifugal Pump. Find out how well it 
fits into your present set-up .. . how it can save you 
money. Best of all — learn how you get these extra-value 
features at no extra cost. 


Call the nearest Allis-Chalmers district office . . . or 
write Allis-Chalmers, Milwaukee . . . today! 


A-1300 


re 


IN THIS UPSIDE-DOWN VIEW OF THE 
Electrifugal Pump, see how the air goes in and 
out through large air passages, keeping the 
motor cool at all times. 


THIS DISTORTIONLESS, REMOVABLE 
Stator is one of the many outstanding features 
of the Allis-Chalmers Lo-Maintenance Motor 
used as integral part of the Electrifugal Pump. 


INDESTRUCTIBLE ROTOR IS 
on the same shaft with pump 
runner — making a single unit of J 
pump and motor . . . with lower 

maintenance and longer life 


THE ALLIS-CHALMERS ELECTRIFUGAL 
Pump has bronze runner wear rings, water seal 
ring, and shaft sleeve . . . has been designed 
to deliver maximum gallons at minimum cost. 
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A Round-Trip Ticket to Nowhere... 


Profitless Processes and Merry-go-rounds have much in 
common. 

There may be much action... gaudy trimming ... blatant 
music .. . but the rider gets nowhere. 

Sharples Centrifugal Processes have a definite objective. 
They are specially designed and individually applied to your 
job—and the destination is higher quality with lower costs. 

It will pay you to let Sharples analyze your problem— 

(Sa ashen we test your samples—and recommend the particular Centrifu- 
gal Process with the type of Centrifugal that exactly suits 
your conditions. 

Then you will have a “through ticket” to where you want 
to go. 


THE SHARPLES CORPORATION 


* CENTRIFUGAL AND PROCESS ENGINEERS * 


- 


rr 
a 2318 WESTMORELAND STREET ~ PHILADELPHIA - PA. 

Por LONDON Paris ToKio 
New BOSTON PITTSBURGH CLEVELAND Derroir DALLAS 
if SEarTrie SAN FRANCISCO Los ANGELES REPRESENTATIVES THROUGHOUT THE 
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ADVERTISEMENT—This entire page is a paid advertisement. 


CHEMICAL NEWS 


Prepared Monthly by U. S. Industrial Chemicals, inc. 


December * 


A Monthly Series for Chemists and Executives of the Solvents and Chemical Consuming Industries * 1940 


See New Vanadium 
Source in Western 


Phosphate Rocks 


Economical Recovery Possible 
By Solvent Extraction Process 


LEONIA, N. J.—The phosphate deposits 
of Wyoming, Utah, Idaho, and Montana of- 
fer a source from which vanadium can be 
economically extracted, it is claimed in a 
patent granted jointly to inventors here and 
in New York. Efficiency of the process, it 
is said, depends on the use of solvents. 

Western phosphate rock, it is said, has 
taken on greater importance as a source of 
phosphoric acid, as a result of increased 
demand for the acid in the manufacture of 
“double” and “triple” superphosphates. It 
is known that these rocks contain an appre- 
ciable amount of vanadium, which appears 
in the final phosphoric acid solution. 


Converted to Pentoxide 


The inventors propose to recover the vana- 
dium content by a method that is described 
as simple and effective. The vanadium con- 
tent of the acid solution is first converted to 
the pentoxide form by an oxidizing agent 
such as potassium persulphate. The vana- 
dium content is then extracted, it is claimed, 
by the action of a selective solvent. Suitable 
solvents, according to the inventors, include 
ethyl ether, isopropyl ether, ethyl acetate, 

(Continued on next page) 


New Coating Makes Paper 
Moisture- and Odor-proof 


WILMINGTON, Del.—A new composition 
that can be applied to paper in a continuous 
film makes the paper substantially proof 
against moisture, odors, and vapors, accord- 
ing to a manufacturer here. 

Basis of the coating is said to be a gran- 
ular white material, made by completely 
reacting chlorine and pure, pale crepe rub- 
ber. It is said that the material is soluble 
in many common solvents and that it deposits 
clear films. 

For paper coatings, the material is usually 
mixed with a plasticizer such as dibutyl 
phthalate, it is reported. Dibutyl phthalate 
is chosen, according to the manufacturer, 
because it helps to develop excellent mois- 
ture- and vapor-proofness in the finished 
coating. In addition, it has the advantage of 
being free from odor. 

Dibuty! Phthalate is produced by U.S.!. 


Report Ethyl Cellulose 
Improves Spirit Varnish 


LOUISVILLE, Ky.—Moisture resistance, 
hardness, and abrasion resistance of spirit 
varnishes can be substantially improved by 
substituting ethyl cellulose for small per- 
centages of the resin content, it is indicated 
by investigations carried on here. 

Studies were made of pontianak and 
Manila resins, using a solvent consisting of 
75% alcohol and 25% toluene. All qualities 
investigated showed substantial improvement, 
it is claimed, when ethyl cellulose was added. 


New Acetone Uses Found, Sales 
Volume Continues on Up Trend 


Demand Continues Strong in Existing Fields, Many Additional 
Markets Seen in Novel Solvent and Raw Material Applications 


Uncovery of many novel applications for acetone is combining with con- 
tinued demand in established fields to maintain sales at a high level for this 
widely used U.S.I. product. Export markets are up, as well as domestic, and 
acetone exports for the first half of the current year jumped to 12,128,410 


U.S.1. Widens Its List 
Of Acetoacet-arylides 


U.S.I. announces that the following ace- 
toacet-arylides are now in regular production: 


Acetoacet-anilide 

Acetoacet-ortho-chloranilide 

Acetoacet-ortho-toluidide 

Acetoacet-para-chloranilide 

Acetoacet-ortho-anisidide 

Laboratory or pilot plant samples have been 
prepared of these additional items, which can 
be made in larger quantities if sufficient de- 
mand ap : 

Acetoacet-para-phenetidide 

Benzoylacet-anilide 

Biacetoacety!-meta-toluylenediamine 

Biacetoacety!-para-phenylenediamine 

Acetoacet-para-nitroanilide 

Acetoacet-2,5-dichloranilide 

Acetoacety!-alpha-naphthylamine 

Acetoacet-cumidide (pseudo) 

N, N'-Biacetoacetbenzidide 

In addition to these products, on which in- 
quiries are invited, U.S.L. is in a position to 
make laboratory samples of other acetoacet- 
arylides at the suggestion of prospective cus- 
tomers. 


Produces “Synthetic” Hardwood 


RIDGEFIELD PARK, N. J.—A product 
similar to hardwood can be prepared by a 
process for injecting natural or synthetic 
resins into green wood, at the same time 
extracting the sap and moisture, it is re- 
ported here. 

The “synthetic” hardwood, it is claimed, 
is resistant to warping, rotting, and fire, and 
can be produced at lower cost than the nat- 
ural hardwoods it is intended to replace. 


pounds from a figure of 8,159,890 pounds 
for the same period last year. Many of the 
newer uses of acetone make use of its sol- 
vent properties; in other cases it is em- 
ployed as a raw material for chemical man- 
ufacturing processes. 

The rayen industry remains one of the 
largest users of acetone, and it is estimated 
that the consumption in rayon and allied 
fields in 1940 will reach a figure of 32,000 
tons. Even in such well established fields as 
this, new acetone applications are coming to 
light, and a recent patent described a method 
for producing rayon yarns of improved ex- 
tensibility, employing acetone. 


Applications in Cellulose Field 


Moistureproofing of regenerated cellulose 
sheets can be effected, it is claimed, by treat- 
ing the sheets with acetone, which is said to 
displace existing liquids in the surface lay- 
ers of the sheets. The sheets are then im- 
pregnated with a succinic acid-glycerol resin 
dissolved in acetone. A process for dyeing 
cellulose derivatives is said to consist in dis- 
solving them in acetone with a diazogene 
compound and a coupling component. 

Among the established uses of acetone, its 
application as a solvent for acetylene is a 
very important one. It is the most econom- 
ical solvent known for this purpose, dissolv- 
ing 25 times its own volume at ordinary 
temperatures and pressures. Other solvent 
uses include dry cleaning fluids, paint and 
varnish removers, natural and synthetic res- 
ins, bituminous paints, smokeless powder, 
TNT, artificial leather, lacquers, and dopes. 
A novel use is in the recovery of copper in 
the wire drawing process. The oily sludge 

(Continued on next page) 


Solvent in the manufacture of artificial textiles, liniments—these 
.- 4 vehicle in represent two of the 


uses of acetone, 
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Drying Components of 
Marine Oils Extracted 
By Ethyl Acetoacetate 


MILWAUKEE, Wis.—A novel application 
for ethyl acetoacetate in extracting the dry- 
ing constituents of fish oils is revealed in a 
patent granted to an inventor here. 

Ethyl acetoacetate is particularly valuable 
in refining raw oils such as sardine or men- 
haden, according to the inventor, because it 
dissolves most of the unsaturated components 
which are useful in paints and varnishes, 
while at the same time it has low solvent 
powers for the undesirable “break” and color 


constituents. 
Ethy! Acetoacetate is produced by U.S.!. 


Acetone Sales Volume Up 


(Continued from previous page) 
resulting in the drawing process is extracted 
with acetone, it is said, removing the oil and 
leaving a residue of fine copper powder. A 
patented plastic wood composition is said to 
incorporate vinyl resins and acetone. 

As a raw material for chemical manufac- 
ture, acetone has exceptional potentialities. 
Benzylidine, bromoform, chlorbutanol, chlor- 
acetone, diacetone, chloroform, iodoform, in- 
digo, ionone, isoprene, and mesityl oxide are 
among the more familiar compounds that 
can be produced from acetone. Oxidation in- 
hibitors for rubber are commonly prepared 
by the reaction of acetone with an aromatic 
amine. A recent patent in this field covers 
an inhibitor prepared by heating acetone 
and a p-amino-substituted diary] thio ether 
in the presence of iodine. A new gum in- 
hibitor for oils and cracked gasoline is de 
scribed as a reaction product of acetone and 
pyrocatechol. 

Preparation of Bis-phenols 

Still other uses fot acetone include a proc- 
ess for preparing bis-phenols by treating 
phenols with acetone in the presence of an 
inorganic acid; manufaeture of ketene and 
its homologs by pyrolysis of acetone in con- 
tact. with copper; preparation of fusible res- 
ins by treating an aldehyde with acetone in 
the presence of a catalyst. 

In the medical field, acetone is extensively 
used as a vehicle for liniments and in the 
treatment of purulent wounds. This, of 
course, is in addition to the medical use of 
many of the compounds already mentioned, 
in which acetone is used as a raw material. 

As a leading producer of solvents, U.S.I. 
supplies acetone of the highest quality for 
these diversified requirements. 


60 EAST St. N.Y. 


Here’s Pleasant News 
For Cigarette Smokers 


SOUTH ORANGE, N. J.—No loose 
shreds of tobacco will find their way into 
your mouth if the end of your cigarette 
is impregnated with a solution of ethyl 
cellulose in anhydrous ethyl alcohol, it 
is claimed by an inventor here. The solu- 
tion, it is said, stiffens and waterproofs 
the paper at the mouth end of the cig- 
arette, and binds the tobacco shreds to- 
gether so that they do not become loose. 

‘lhe inventor also claims that the com- 
position is non-toxic and has absolutely 
no effect on the taste or odor of the 
smoke. Best news of all is the claim that 
absent-mindedly lighting the wrong end 
produces no ill effects. 


is a leading producer 
Auhydrees Ethy! Alcohol. 


Claims Pipe Seal Immune 
Te Alcohol, Oils, Steam 


BROOKLYN, N. Y.—Use of blown castor 
oil, produced by oxidizing or polymerizing 
raw castor oil, is desirable in packing and 
sealing compounds exposed to heat, vibration, 
and chemicals, it is claimed in a patent 
granted to an inventor here. 

The blown castor oil, the inventor claims, 
is substantially insoluble in gasoline, gasoline- 
alcohol mixtures, fuel oils, and alcohol-con- 
taining preparations, such as anti-freeze. 
Moreover, it is said that the seal is not af- 
fected by heat, hot water, or steam. 

A typical composition is said to have the 
following proportions: 


1 gal. 


Vanadium Recovery Process 


(Continued from previcus page) 
butyl acetate, and a number of other organic 
compounds. 

Several methods have been proposed for 
recovering the metal values from the organic 
solution. For example, it is said that the 
solution may be brought in contact with 
water, allowing a certain quantity of the 
metal value to pass into the aqueous phase. 
The vanadium in the water phase can then 
be reduced to the tetravalent state, in which 
it is largely insoluble in the organic solvent, 


and the water phase can be recycled. 
Ethyl! Ether, = Acetate, and Butyl 
ore produced by U.S.1. 


TECHNICAL DEVELOPMENTS | 


Further information on these items 
may be obtained by writing to U.S.1. 


New rust preventives are said to incorporate an 
ingredient that provides a homogeneous, non- 
crystalline film, with a hign degree of conesion 
and adhesion to metal. It is reported that 
products can be supplied to meet industrial 
specifications. (No. 400) 

US| 


A transparent floor finish is unaffected by ex- 
treme conditions of acidity or alkalinity, accord- 
ing to the maker. It is claimed that dried films 
ot the product have been immersed in dilute 
sulphuric acid, carbolic acid, and sodiufa hy- 
droxide solutions without damage to finish or 
gioss. (No. 401 
US| 


e@ tints for identifying cotton, viscose, and 
acetate staple fibers are described as oil-soluble 
dye concentrates to be added to the oil used in 
conditioning cut staple fibers. Eight colors are 
said to be available. (No. ) 


US| 
Sodium chlorite is said to be strong enough to 
bieach cotton, rayon, wood pulp and other cel- 
lulose fibers, ‘without attacking the fibers them- 
seives. it is claimed that the sodium chlorite 
will bleach in both acid and alkaline souetions. 


US| 
Textile colors can be applied directly to cotton, 
rayon, acetate, and other fabrics by standard 
textile printing machinery, and require no after- 
treatment, it is claimed. It is said that the 
colors have excellent fastness to light and to 
repeated washings. (No. 404) 


US| 
A mildew preventive is said to be especially 
designed for incorporation in paints and plastic 
materials to prevent the growth of mold, mildew, 
spores, and algae. it is also claimed that the 
ay promotes even spreading, increases ad- 
esion and flexibility of paint film. (No. 405) 


US| 
A new ink that is said to be especially suitable 
for laundry marking is described as resistant 
to soap, lye, bleaching fluid, and oxalic acid. 


US| (No. 


Stable emulsions of mineral oi!, pine, oil, toluvol, 
and other oils and waxes, containing as high cs 
6% hydrochloric acid and other strong electro- 
lytes, have been prepared with the aid of a 
new emulsifying agent, it is claimed. Applica- 
tions are said to include per, leather, textile, 
and cosmetic industries. (No. 467) 


Water-treating equipment is said to have been 
developed for removing carbon dioxide from 
water that has been treated in carbonaceous 
hydrogen zeolite softeners. It is claimed that 
the treatment also oxidizes any soluble iron 
present, so that it can be filtered out. (No. 408) 


USI 

A deep black finish can be produced on stee! by 
a new low-temperature process, it is claimed. 
It is said that the dimensions of treated parts 
remain unchanged, and that the finish is resistant 
to rust and wear. It is also reported that tem- 
perotures used are not high enough to affect 
heat-treated parts. (No, 409) 


BRANCHES IN- ALL cities 


INDUSTRIAL ALCOHOL co. 
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“Pyrex” Glass Pump* 
was put to work pumping 20° 
Baumé hydrochloric acid at 110° F. 
through “Pyrex” brand Indus- 
trial Glass Piping. After 15,000,000 
gallons had been pumped, a thor- 
ough check-up on the equipment 
failed to reveal any measurable wear on either the pump or the piping! 
Both were ready to go on performing under these corrosive conditions 
indefinitely. 

That is a factual example of the remarkable resistance of “Pyrex” 
brand Industrial Glass to all acids in solution (except concentrated 
HF). It clearly demonstrates the type of corrosion resisting per- 
formance you can expect from “Pyrex” equipment in your plant. 

Corning Engineers will gladly cooperate with you in the solution 
of your corrosion problems. Write to them. Corning Glass Works, 
Corning, N. Y. 

*The “Pyrex” Glass Pump, developed by Nash Engineering Co. and Corning Glass 
Works, is sold through Nash Engineering Co., South Norwalk, Conn. 


A photograph of the set-up at Nash 
Engineering Co. where these perform- 
ance records were obtained. 


“PYREX” is a registered trade-mark and indicates 


manufaciure by Corning Glass Works. 
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eee PLUS THE USE OF PURE 
NICKEL ALLOYS, LIKE MONEL 
ETC. e © e WHICH GUARANTEES 

LOW-COST CORROSIVE 


Quality ... through and through” is a phrase 
used all to freely in. the selling of goods of every 
@escription. Occasionally, however, inherent, under- 
fying quality can be so clearly demonstrated that a 
Slaim of this nature is thoroughly justified. Take 
Powell Corrosion Resistant Valves, for instance! 


As pioneers in the field, Powell first offers the buyer 
Sxira years of experience in the development of 
new designs and manufacturing techniques particu- 
larly suited to the unusual physical characteristics 
of the special metals that would have to be employed. 
when, through selection of only the finest of such 
metals, like INCO Pure Nickel, Monel Metal, and the 
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NICKEL AND 
METAL, INCONEL, 
SERVICE! 


many nickel alloys specially developed by Inter 
national Nickel Company engineers for maximum 
resistance to acids, high temperatures, and the 
corrosive and erosive action of gases and super 
heated steam, Powell Valves literally are qualify 
... through and through.” 


Be sure, therefore, when specifying special valves 

for the severest, as well as the more normal 
corrosive services to be found in the chemical and 
processing industries, that you take advantage of the® 
better performance and greater economy assured by 

this combination of longer experience and finer md 
terials. You'll find Powell Monel Metal, Pure Nickelaa™ 
and other nickel alloy Valves available in types GnGiaaa™ 
sizes to fill every requirement (only a few are illussaaam 
trated on these pages) . . . or Powell engineers will 
gladly consult with you in the solution of any specigiaaa™ 
problem you may encounter. _ 


You Need More Than a Photograph of the 
Finished Product to See All the Qualities : 
Necessary for Lowest Cost Corrosive Service. 


to 
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@ The AGITAIR FLOTATION MACHINE is prac- 
tically engineered for smooth even agitation resulting 
in finely disseminated air bubbles to give maximum 
recoveries. 


Positive individual cell control assists in regulation 
of desired operation for each cell. 
The AGITAIR is designed for flexibility in installa- 


tion. 


The exclusive cone shaped impeller, the heart of the 
machine, produces the agitation and aeration and 
allows the Agitair to start up after temporary shut- 
down without draining the cells. 

In actual competitive commercial tests The Agitair 
has proven its superiority. 


THE 


GALIGHER CO. 


BOOTH-THOMPSON DIVISION 
228 South West Temple, Salt Lake City, Utah 


THE BRITISH MINING SUPPLY (PTY.) LTD., 
Johannesburg, South Africa 


Overhead View of The Agitair 


@ A new valuable tool for the chemical engineer is being realized 
in froth flotation and similar forms of levitation such as film 
flotation or floccule separation from inflocculated materials. 


The Chemical Process Industries are rapidly expanding to this 
field for fractionation of purification of chemical raw materials 
and for numerous other separations. Natural hydro carbons. 
ceramic raw materials, resins and mixtures of salts are barely 
a beginning in the possible adaptations of levitative methods. 


Fractional crystallization and long tedious evaporation has 
been quite common in past separations of salt mixtures. This 
example, from among many, is of definite interest to the chem- 
ical engineer in that froth flotation effects far from a “rough” 
separation and is done very simply with just a convenient 
frother. In this manner, the fatty acids, after activation with 
small amounts of lead chloride, will selectively film sodium 
chloride whereas naturally mixed ores will readily film only 
the potassium chloride by some of the sulphated aliphatic 


_ alcohol salts. The potassium chloride is then quite satisfactory 


for use as a fertilizer. All this certainly means great savings! 


Such savings may be realized by you through an adaptation of 
AGITAIR Flotation separation in your plant. Why not write 
today for further information regarding an application to your 
separation problem. Address Dept. A-8. 
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and forged steel 


* 


ERE in a permanent, cloth-bound vol- Among the subjects presented are case 
ume you have the most exhaustive studies of flexibility in welded piping, 

and useable treatise ever published on comparisons of theoretical with test re- 
the application of welding fittings and sults, flange bolting data, complete data 
forged steel flanges. on standards, pressure and temperature 


Beyond the particularly complete and 
and cover. ratings, sub-normal impact testing data— 


ing Taylor Forge WeldELLS and Forged i? fact, far more information on welding 
Steel flanges, its 216 pages contain en-_ fitting and flange application than was 


gineering data that will prove invaluable ever before published in one volume. 


to the man who purchases, designs or This book is available without charge 
specifies piping, fittings and flanges in to interested engineers and organiza- 
carbon and alloy steels. tions. Mail the coupon for your copy. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago. P. O. Box 485 * New York Offices: 50 Church St. © Philadelphia Offices: Broad St. Station Bidg. 


Taylor Forge & Pipe Works 
Dept. H- P. O. Box 485, Chicago, III. 

Send without cost or obligation, copy of your new 
216 page Taylor Forge catalog and data book. 


a 
a 
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G-E direct-current 
motor, Type CD, 
typical of the larger 
ratings. 


n 
constructio 
Sell which 


improved ventilating °F. axial yentila- 
tion ig used for 
=. ring bracket can t 
The game and the bearings 
and sleeve pearing di ing 
Hy aed be remov I 
; : ms \\ to be removed 
4 llows whe sere 
ak d specially is rabbette 
and bolt 


Exposed Parts Protected 
against External Damage 


The over-all design of the 
open motor makes if readily 
adaptable for use even on 
jobs that have natural haz- 
ards to motor life. It not only 
safeguards the motor parts, 
but also increases safety for 
workmen. 


Protected Internally 
against Electrical Failure 


Electrical protection is gained 
through the use of Formex 
magnet wire in the armatures 
and field coils, and by a final 
treatment of a specially de- 
veloped Glyptal base insulat- 
ing varnish which gives ad- 
ditional value to the other fine 
insulating materials used. 


t 


THER new features of G-E d-c motors include such improve- 

ments as cast-aluminum fans specially designed for reversing 
service; reversal without changing any part of the frame, fan, 
or brush rigging; compact assembly; more positive ventilation; 
lower WR’; small diameter, which means low headroom needed; 
and interchangeability of ball- and sleeve-bearing brackets on the 
larger motors. 


These and additional features which all sum up to increased all- 
round performance and protection are rolled-steel frames, V- 
type brush holders, cast-brass brush-holder boxes, accurately 
centered rabbet fit of precision machining, extra large conduit box, 
provision for lubricating and flushing of bearing while motor is 
running, punched commutator segments, Textolite wedges in 
armature slots for winding protection, and constant air gap. 


All current-carrying parts and rotating parts, except shaft ex- 
tensions, can be enclosed readily for protection of operators. 


Surely you will want to learn more about motors with such out- 
standing improvements. These G-E direct-current motors are 
being applied in increasing 

_ numbers on jobs for which 
standard designs formerly 
were not recommended. They 

' are fully fitted to fill the bill 
on your jobs. Call our local 
office. General Electric 
Company, Schenectady, N.Y. 


> [toon TO G.E. FOR ot). 


Main field coils of 
Formex wire are 
wound on spool bodies having insulating collars 
that insulate coil and pole from frame. Each coil 
is taped, dipped, and baked. A completed coil 
is shown above. 


Main field pole pieces are laminated silicon steel 
ae together and securely bolted to rolled-steel 
ame. 


Commutating coils are made of edgewise-wound 
copper strip with enamel turn insulation, and are 
insulated from the pole by a layer of laminated 
acetate paper. 


Continuous rabbet fit of 
rolled-steel frame assures 
accurate concentricity and 
alignment of the bearing 
bracket. Additional in- 
sulation protects the basic 
dielectric strength of 
Formex wire, and red 
Glyptal varnish protects 
the coils. 
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“They Just Don’t 


.... that’s what users say about 
these Galvanometer Suspensions! 


Did you ever see a year or more pass without a 
single galvanometer suspension replacement in a 
bank of operating pyrometers? 

Several large-scale users of Foxboro Potentiometer 
Recorders and Controllers have reported this 
experience. They told us not to bother sending spare 
suspensions with new instruments on order! 

Foxboro galvanometer suspensions are so designed 
that breakage practically never occurs. Their acid- 
proof gold strips are longer, heavier, stronger .. . 
spot-welded, instead of soldered in place. And their 
end-brackets are made with smoothly-crowned snub- 
bing surfaces that stop destructive shear action. 


Yet this is only one of numerous refinements that 
make Foxboro Potentiometer Instruments more 
sensitive and more economical to maintain. Other 
original Foxboro features make possible instant, 
accurate response with slower movement of elements 
and fewer moving parts to wear out! 


RECORDING CONTROLLING - INDICATING 


Get the complete story on these trouble-free instru- 
ments. Write for Bulletin 190-4. The Foxboro Co., 


16 Neponset Ave., Foxboro, Mass., U. S. A. Branches . d 
in principal cities of United States and Canada. . 


Foxboro Potentiometer Recorders and Recording Controllers 
are guaranteed accurate within 4 of 1% of scale range. 


OXBOR 


. U. S. PATENT OFFICE ¢ Bic 
Potentiometer Instruments 
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BREWERY 
76% Caustic Soda 
HiTest Alkali 
Nos. 1, 2, 3 
Industrial Alkali 
B. B, Alkali 
Alkali Special 


76% Caust 
Industria: Alkali 
HiTest Aliali 
Nos. 1, 2,3 
Alkali Specia! 
B. B. Alkali 


 ~Carbom Tetrachioride 
Diamond Dry Cleaner 


FOOD PRODUCTS 
Bicarbonate of Soda 


58% Soda Ash 
Cleansers 


LEATHER TANNING 


58% Soda Ash 
3icarbonate of Scda 
Bichromate of Soda 

Tanner's Alkaii 


58% Soda Ash, Dense 


76% Caustic Soda 
Potessium Carbonate 58% Soda Ash 
Non-Fer-Ai Lime Liquid Chlorine 


Bichromate of Soda | 
Silicate of Soda 


76% Caustic Soda 
(Rayon Grade) 
58% Soda Ash 
Liquid Chlorine 


58% Seda Ash 
76% Caustic Soda 
Liquid Chicrine 
Bichromate of Seda 
Bichromate of Potash 


ay 


Bicarbonate of Soda 
(Free-Flowing—Specia! 
for Milling Trade) 

Liquid Chlorine 
Sodium Orthosilticate 
Sodium Metasilicate 


Supersilicate PAPER 
Alkalate 
58% Soda Ash S8% Soda Ash 
Compound No, & 76%, Caustic Soda 
Liquid Chlorine 
HOTEL AND Caicium Carbonate 


RESTAURANT Silicate of Soda 


Diamond Seda Crysta!s 
Cleaner and Cleanser 


Compound No. 3 58% Soda Ash 
Compound No. 5 Diamond Soda Crystals 
Diamond Detergent Silicate of Soda 


j DIAMOND ALKALI COMPANY 


PITTSBURGH, PA. and Everywhere 


58% Soda Ash 
Cleaner and Cleanse: 
Diamond Soda Crystals 
7E% Caustic Soda 
Industria! Alkali 


58% Soda Ash 
76% Caustic Soda 
Sodium Orthosilicats 


Pigments and Fillers 

Bichromate of Soda 

76% Caustic Seda 
58%, Soda Ash 


58% Soda Ash 
76% Caustic Sod« 
Silicate of Soda 
Metasilicate of Soda 


Bichromaie of Soda 


58% Ash 
76% Caustic Soda 
Liquid Chlorine 
Ferric Chloride 
Silicate of Soda 
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universally recognized as a 
standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


28 years of research development and operating experience by the affiliated 
Cottrell Companies throughout the world is incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 
of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 


associated with 
WESTERN PRECIPITATION CORP. 
1016 W. 9th St., Los Angeles 
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From apres to lbocomorives: 


7651-SA40.79 


«RAILROAD EQUIPMENT 


From the prescription counter of the corner 
drugstore to the steel mill handling hot slabs 
of metal . . . from the nursery to the roundhouse 
—there is hardly a type or size of weighing job 
for which Fairbanks Scales aren’t built. Each 
scale can be depended upon for the sustained 
accuracy that has made Fairbanks the greatest 


FAIRBANK 


WATER SYSTEMS 
 WASHERS-IRONERS 
«FARM EQUIPMENT 
STOKERS 


FAIRBANKS SCALES. 
AIR CONDITIONER 


name in weighing throughout the world. 

The facilities of the organization that has 
made this name great are available to you on 
call. Fairbanks, Morse & Co., Dept. 14, 600 
South Michigan Avenue, Chicago, Illinois. 
Branches and service stations throughout the 


United States and Canada. 
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Only Nash Vacuum 


have all these advantages 


Nash Vacuum Pumps are simple, having but one 
moving part. These pumps have unusual charac- 
teristics. They will handle a gas and a liquid 
simultaneously. Slugs of liquid entering a Nash 
Vacuum Pump do no harm. Thousands are ren- 
dering service where this condition is present. 

A unique feature of Nash Vacuum Pumps is 
that, in handling hot and saturated vapors, they 
have a condensing effect... The operating 
principle involves an internal liquid seal, which 
condenses and contracts hot vapors and gases 
... Unless the amount of hot vapor is great, 


other condensing devices are not necessary. 

This liquid seal may be varied with the gas being 
pumped. On solvent work the percentage of re- 
covery may be increased by using a suitable liquid 
as the pump seal and recirculating this liquid. 
Because of the complete lack of internal lubrica- 
tion, the solvent cannot become contaminated. 

Nash Vacuum Pumps are furnished in a wide 
range of capacities up to 5,000 cubic feet per 
minute. In single stage design they efficiently 
maintain vacuums up to 27 inches of mercury, and 
in two stage design vacuums above 29 inches. 


THE NASH ENGINEERING COMPANY 


226-S 


WILSON ROAD ¢ SOUTH NORWALK, CONNECTICUT «© U.S.A. 
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The only Staistles: Sieel 
that solved these problems! 


In a cellulose acetate plant, the acetic and 
sulfuric acids are hard to handle. This cone 
bottom, made of DURIMET, has successfully 
solved the problem and protected the purity 
of the solutions. 


In a metal fabrication plant, oxidizing agents 
such as iron sulfate, copper sulfate, nitric acid, 
had stopped pickling operations. This tank of 
DURIMET for continuous pickling operations, 
because of its corrosion resistance, tensile 
strength and general adaptability, solved the 
problem of production. 


In a pulp plant, hot and cold sulfite iquors as 
well as sulfuric and sulfurous acids were badly 
corroding certain equipment. These digester 
sleeves of DURIMET, furnished completely 
machined, are proving eminently satisfactory. 


A refiner and manufacturer of sodium chloride 
solved his problem of alkaline corrosion at all 
temperatures by using DURIMET fittings. 


DURIMET may be the answer to some of your cor- 
rosion problems. It is well worth the time it takes 
to find out. Write us today—let us tell you what 
DURIMET has done in similar cases. 
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KaM CORRUGATED ASBESTOS HAS GIVEN 
20 YEARS OF MAINTENANCE-FREE SERVICE 
ON U.S. NAVAL HANGAR 


KEASBEY MATTISON 


COMPANY, PENNSYLVANIA 


@ All industrialists know the value of main- 
tenance-free buildings. Here is one so big that 
no less than 40 freight cars were needed to haul 
the Keasbey & Mattison Corrugated Asbestos 
used for its walls. It is the hangar at the Lake- 
hurst Naval Air Station. 


Throughout the twenty years of its existence, 
this 40-carload expanse of K&M “Century” 
Corrugated Asbestos has needed no maintenance 
whatever. Not far from the seacoast, it is exposed 
to the severest weather conditions, including 
moisture inside as well as out.It has never needed 
paint for protection. 


Official U. S. NAVY PHOTOGRAPH 
The camouflaged appearance of this hangar is produced by 
inherently colored K&M sheets, available on special order. 


This is the kind of economical, maintenance- 
free service you can expect from ‘“‘Century”’ 
Corrugated on any type of building you may 
erect. Made of enduring asbestos-cement by 
Keasbey & Mattison methods, it is fire- and 
weather-resisting, rust-proof and rot-proof. Why 
not let “Century” Corrugated cut down your 
own building maintenance cost? Write Dept. 
05 for complete catalogue information. 


Ka M ‘Contuyy” CORRUGATED ASBESTOS 


AMBLER, 
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...to (losmetics! 


“\VEN we who market petroleum 

4 never cease to marvel at its amazing 

versatility. 

It would seem almost enough for any 
product to give us light, power, heat, lubri- 
cants, a whole array of bright new plastics, 
synthetic rubbers, all sorts of waxes and 
countless pharmaceuticals. 

But these are only the commonly known 
uses of oil. For the magic of science converts 


this treasure of the earth into ever-widening 


uses...into oils so delicate for beauty...and 
oils so tough for industry. 

With the growth of petroleum for this 
variety of uses, the name Alliance is climb- 
ing into prominence. Its vast knowledge of 
oils, its ability to select oils with correct 
characteristics for each manufacturer’s re- 
quirements, its dependability for purity and 
uniformity...have led company after com- 
pany, who want to reap the riches and econ- 
omies of petroleum, to turn to Alliance. 
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TURBINE RAILROAD OILS WAXES 
STEAM CYLINDER OILS TECHNICAL WHITE OILS 


>. 


| 
AVIATION OILS: AUTOMOBILE OILS 
TRANSFORMER OILS > MEDICINAL OILS 
BS 
ee 


PNEUMATIC TEMPERATURE 
‘ TRANSMISSION SYSTEM 


For Metering Temperature and Pressure 


NEWMATIC 


“> 
a 


a proven system for the transmission of measurement by the use of air 
only instead of long lengths of sealed capillary. 


instant response. 
unimpaired accuracy. 
positive positioning of pen. No pen “drag” or “over-shot.” 


opportunity for remote location of receiving instrument as much as 500 
to 1,000 ft. distant from the point of measurement, instead of being 
limited to approximately 200 ft. as with capillary tubing. 


use of multiple pen receivers to record measurements from 2 to 3 trans- 
mitters. 


complete interchangeability of all receiving recorders or controllers. 


operator an indication at the point of measurement in addition to the 
recorder in the control room. 


initial cost comparable with capillary instruments where distances 
involved approximately 175 to 200 ft. 


lower installation and maintenance costs. 


ease of repair of connecting tubing, on the job, without return to shop 
or manufacturer. No recalibration required. 


Indicating transmitter located at remote point 
of measurement. 


++ + F 


Eliminates: 


@ hazard and inconvenience of “out of service” instruments due to damage 
to capillary. 

®@ initial and replacement cost of long lengths of capillary tubing. 

@ necessity for recalibration when breaks in connecting tubing occur. 

The Brown Pneumatic Remote Transmission System is safe, stable, accurate 

and powerful, and lends itself admirably to the growing demand for cen- 

tralized recording and control without any of the drawbacks attendant to 

long lengths of meter piping or capillary tubing, and where the use of 

electricity is not desirable. 

Further information will be sent on request. Write THE BROWN INSTRUMENT 

COMPANY, a division of Minneapolis-Honeywell Regulator Co., 4478 Wayne 

Avenue, Philadelphia, Penna. Offices in all principal cities. Toronto, Canada: 

Recording controller mounted on centralized 117 Peter Street—Amsterdam-C, Holland: Wijdesteeg 4—England: Wads- 
control panel in control room. worth Road, Perivale, Middlesex—Stockholm, Sweden: Nybrokajen 7. il 


‘TRANSMISSION 


FOR TEMPERATURES... PRESSURES...FLOWS...LIQUID LEVELS 
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: that GAS speeds 
‘3 production, improves 
| quality, cuts costs. 


Varnish cooking is a critical exacting 


operation, requiring speedy controlla- 


ble heat. In the Newark plant of the 
Pittsburgh Plate Glass Company, 
this responsibility is placed upon Gas. 
Just another of the made-to-order jobs 
for an industrial fuel that has no equal 


in ticklish manufacturing situations. 


Speed production in your plant 
with modern GAS equipment 


Under the pressure of today’s demand 
for a faster tempo in industrial pro- 
duction, new bottlenecks often emerge 
—bottlenecks that restrict produc- 
tion flow, make delivery dates a 
nightmare and limit sales and profit 
possibilities. 

If the bottleneck in your plant is 
in your industrial heating equipment, 
it may well be that Gas and the latest 
type Gas equipment can solve your 
problem. 

For Gas is today’s fastest fuel. 
It cuts heating-up time and reduces 
firing time cycles. It is above all 
else flexible and adaptable to any 
production need. Accurately control- 
lable as to both temperature and 


furnace atmosphere, it lends itself 
‘ 


readily to high speed precision man- 
ufacture. It saves storage space, 
labor and handling costs, and in 
countless installations is proving itself 
today’s most versatile fuel. 

No matter what your industrial 
heating problem may be, it will pay 
you to investigate Gas and modern 
Gas equipment. Your Gas Company 
will be glad to show you how Gas 
can step up your own production and, 
if you wish, give you facts on how 
other companies in your line have 
used Gas equipment to solve specific 
problems in manufacturing. 


AMERICAN GAS ASSOCIATION 
INDUSTRIAL GAS SECTION . . . 420 
LEXINGTON AVE., NEW YORK CITY 
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As for the Troy Sunshade Co., Troy, 
Ohio: “Maintenance of uniform tem- 
perature in all parts of the oven... 
insures a uniform bake and superior 
finish when using synthetic enamel,” 
Product is 


high-quality tubular furniture, where 


says the management. 


better finish, saving in time and fuel 


savings count. 


In most of today’s industrial processes, 
Gas and modern Gas-fired equipment 
is the answer to the demand for faster 
production, improved quality of work, 
and low fuel cost. Why not investigate 
Gas-fired equipment for your own 


processing problems? 
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pte best way to save time and cut costs on any or all of the 
above processes is to turn to TOLHURST CENTRIFUGING. 
That's what most of America's chemical plants have done — and 
that's what they've found. Tolhurst maintains a complete Testing 
Laboratory for centrifugal research and is fully equipped to 
conduct trial runs on your own materials. For FREE BOOK on 
TOLHURST Suspended CENTRIFUGALS, simply fill in the coupon 
below and mail it today! 


TOLHURST 


SUSPENDED CENTRIFUGALS 


American Machine and Metals, Inc., East Moline, Ill. 


TOLHURST CENTRIFUGAL DIVISION 
408 Tolhurst St., East Moline, Ill. 


Yes! Send me FREE BOOK on Tolhurst Suspended 


Centrifugals for Separating; () Clarifying; 
(1 Dehydrating; [) Thickening; [) Filtering; [) Draining; 
Other Processes. 


Firm Name 


Name 
Address 
City 
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MORSE ROLLER, 
Channel 
Lubricated 


IL GETS into the heart of the chain—the pin 
O and bushing surfaces—led there by the chan- 
nel lubrication system built into every link of 
interchangeable Morse Roller Chain. 


With this positive means for unfailing lubrication, 
wear stays out! Morse Roller Chain, oiled inside 
and out, turns tough loads smoothly, quietly, de- 
livering power with continued high efficiency 
through years of the hardest service. Special 
steels, precision manufacture, and advanced 
design work together to make this the finest 
roller chain available today! 


GET YOUR FREE COPY 
OF BULLETIN R-40 


This comprehensive catalog and data 
book tells the whole story of Morse 
Roller Chains and sprockets. A valu- 
able book for plant engineers, opera- 
ting men, purchasing agents! Get 
your FREE copy by writing today to 
Morse, Ithaca. 


Made in a complete range of sizes, in single 
and multiple widths. Up to 100 h.p. car- 
ried in stocks for immediate delivery at 
key cities all over the country. 


if 


SILENT CHAINS ROLLER CHAINS FLEXIBLE OUPLINGS . KELPO CLUTCHES 


MORSE CHAIN COMPANY ITHACA N. Y. DIVISION BORG-WARNER- CORP. 
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“But we do need dependability 


and low operating 


LaBour Type Q is a non-priming 
centrifugal pump having unusually high 
efficiency as compared with other open im- 
peller pumps. This efficiency is notdependent 
upon close-fitting parts, and consequently is 
not seriously reduced even after long and 
severe service. The result is a lower cost for 
operating power for every ton of acid or 
other liquid handled. 

The dependability and interruption-free 


service of LaBour Pumps are widely known 
in the process industries, and every Type Q 
is subject to the same kind of exhaustive tests 
and inspections which each individual 
LaBour Pump must pass before shipment 
from the factory. 

Do not overlook LaBour economy simply 
because the job you have in mind does not 
demand self-priming. Type Q may be able 
to save you many dollars per month. It's 


worth investigating, isn’t it? 
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NATIONAL LEAD COMPANY 


New York, Baltimore, Buffalo, Chicago, Cleveland, Cincinnati, St. Louis; National- | 


Boston Lead Co., Boston; John T. Lewis & Bros. Co., Philadelphia; National 
Lead & Oil Co., Pittsburgh ; Georgia Lead Works, Atlanta ; American Lead Corp., 


Indianapolis ; 


Master Metals, Inc., Cleveland ; The Canada Metal Co., Ltd., Toronto, 


Montreal, Winnipeg, Vancouver. 
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CORROSIVE 
ACIDS 


You know what a curb bit does to an unruly horse 
—gentles it—helps bring it under control. 

Tellurium Lead has the same effect on corrosive 
acids. From many different industries come user 
reports telling how this lead has subdued trouble- 
making acids—reports which state that Tellurium 
Lead has prolonged the life of equipment, even 
when the temperature has approached the melt- 
ing point of the metal. 

Another highly important property of Telluri- 
um Lead is this: Jt toughens under stress. When 
rolled, stretched or hammered, it actually be- 
comes stronger. As a result, turnover points and 
joints are less subject to cracking. Furthermore, 
where vibration occurs, this capacity to develop 
latent strength minimizes buckling and creeping. 
It also gives Tellurium Lead improved resistance 
to fracture due to repeated heat changes. 

Tellurium Lead of our manufacture is time- 
tested St. Joe chemical lead alloyed with a small 
quantity of tellurium. It gives the advantages of 
this well-known chemical lead plus important 
new ones. Yet now it costs only a fraction of a cent 
more per pound than chemical lead. Available 
in sheets, pipe and coils. For further facts, write 
our nearest branch. 
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‘It has such shiny, white interior, 
he wants that cabinet for his clinic! 


That patented, white enameled interior 
on Allen-Bradley solenoid starters re- 
flects light and illuminates the starter 
interior in those dark corners. Instal- 
lation and inspection are made easy. 

The Allen-Bradley solenoid starter 
has double break, cadmium silver con- 
tacts that never need cleaning or filing. 
They are always in first-class operat- 
ing condition. There are no bearings 
to corrode or stick and, of course, no 
flexible jumpers to break. The rugged- 


Allen-Bradley 
Company 


ab 


ness and simplicity of its construction 
greatly reduce the possibility of trouble. 
Thus, with bolted or oil-immersed starters, 
so frequently found in chemical process 
industries, the messy job of frequent 
starter maintenance is done away with. 

Allen-Bradley solenoid starters are 
available in many special enclosures, 
to resist moisture, dust, and explosive 
and corrosive gases. You'll find an 
Allen-Bradley enclosure to meet your 
special chemical plant requirements. 


Milwaukee, 


Wisconsin 


SOLENOID 
STARTERS 


for Every 
Process Industry 
Service 


ACROSS -THE-LINE 


Bulletin 709— 
For across-the-line 
starting of squirrel- 
cage motors. Has 
double break, 
cadmium silver 
alloy contacts. 


COMBINATION 


Bulletin 
Asolenoid starter 
and hand dis- 
connect switch 
combined in one 
cabinet. Reduces 
installation time. 


REVERSING 


Bulletin 705 —For reversing squirrel- 
cage motors. Has two solenoid starters 
provided with mechanical interlock. 


MULTI -SPEED 


Bulletin 715—For across -the-line 
starting of two, three, and four-speed 
motors. Solenoid switch construction. 


Allen-Bradley Company 
1337 So. First St. 
Milwaukee, Wisconsin 


Please send me ‘‘The Story of the 


Solenoid Starter." 


| SOLENOID MOTOR CONTROL 
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“THE STORY OF THE 

SOLENOID STARTER” 
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The 


with 42 Years 
OF DEVELOPMENT 
BEHIND IT. . 


TYPE G MOT 
¥ to 2 Ibs. 2 


These X-ray pictures show the highly-refined TIMKEN 
Bearing of today—with all of the vitally important improvements 
that have been made since Timken introduced the first TIMKEN : 2% 
Bearing 42 years ago. Such improvements as positive roller | 
alignment through wide-area contact of roller ends with the un- 
dercut rib of the cone; the one-piece multiple-perforated cage — 
which assures dead-accurate spacing of the rollers around the 


periphery of the bearing; TIMKEN Electric Furnace Alloy Steel he 
uto ' » Motor trucks, raiiroa cars an 
for supreme strength and endurance; and TIMKEN Bearing finish locomotives and all kinds of industrial machinery; 


—the finest finish known to modern bearing science. TIMKEN Alloy Steels and Carbon and Alloy Seam- 


less Tubing; TIMK its. 
The consummation of these improvements has resulted in the high- te ‘iene 


est quality and most efficient tapered. roller bearings ever pro- 

duced—with performance that is correspondingly outstanding; all IM KEN 
designated by the trade-mark "TIMKEN" stamped on the cone } 

and cup of every TIMKEN Bearing. 


It will pay you well to make sure that every piece of machinery TAPERED ROLLER BEARINGS 


you buy is Timken Bearing Equipped. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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TYPES 


SIZES 


1000 


TYPE 30 AIR-COOLED 
—Pressures to 1000 
Ibs and vacuums. 
Sizes 4% to 15 hp. 


MOTORCOMPRESSOR — Two-stage, 
air-cooled. Pressures 80 to 125 Ibs. 
iS to 75 hp sizes. 


TYPE G MOTORBLOWER—Pressures 
¥ to 2 Ibs. 2 to 30 hp sizes. 


VY DUTY for air or gas. All pressures 
fvacuums. 5 to 125 hp sizes. Any type 
frive. 


XVO DIESEL-POWERED for air or gas. 
All pressures and vacuums. 60 to 
240 hp sizes. 


PORTABLES —Two-stage, air- 
cooled. Gasoline or oil power. 
All standard mountings. 
Sizes 55 to 500 cfm. 


XPV STEAM DRIVEN for air or 
gas. All pressures and vac- 
uums. 50 to 1500 hp sizes. 


cB HEAVY DUTY for air or gas. Belt or 
tric drive. All pressures and vacuums. 
to 250 hp sizes. 


IC DRIVEN for air or gas. All pressures 
ums. Sizes 200 to 3000 hp. 
sures. Sizes to 12,000 hp. 


11 BROADWAY, NEW YORK CITY 


TURBO BLOWERS—Steam driven or electric-motor- 
drive for large volumes and relatively low pres- 


Chicago Detroit Knoxville 
Cincinnati Duluth Los Angeles 
Cleveland El Paso Nework 
Dallas Hartford New Orleans 
Denver Houston New York 
Kansas City Philadelphia 


_ transit job. 


% hranch office will be glad to help you. 


machine. 


Compressors 


@ For Air OR GAS 
@ For ANY PRESSURE 
@ For ANY SERVICE 


TYPE of Ingersoll-Rand com- 


pressor illustrated on this page — 


meets the conditions of some particular ? 


_ kind of service better than any other kind. — 


Some types aré strictly air compressors; — 


others handle either air or gas. 


Some are for permanent stationary in- 


installation and can be readily relocated; 


others are fully portable units for the 


Each type is built in a complete range 


; of sizes. In fact the whole field of com- 
pressor needs ranging from vacuums to 
~ 15,000 Ibs per square inch pressure and 
! sizes from '/2 to 12,000 hp is covered by 
the Ingersoll-Rand line. Units are built 
for all types of drive. 


Your present compressor may be giving no 


- hint of needing replacement. You should, never- 


theless, periodically check its performance against 


- a new and modern Ingersoll-Rand compressor. 


Only in this way will you know when excess op- 
erating costs and maintenance expense exceed the 


investment charges of a new and more efficient 


A representativeof the nearest Ingersoll-Rand 


Picher Seattle 

Pittsburgh St. Lovis 

Pottsville St. Paul 

Salt Lake City Tulso = 


San Francisco 


Washington 
Seranton 867-14 


stallations; some are for semi-stationary 
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far BOILER BLOW-OFF, 


dor PRECISE, CLOSE CONTROL 


AMERICAN CHAIN & CABLE COMPANY inc 


FRY BAR STOCK VALVES IN YOUR PLANT 


FOR 350 LB. STEAM AND BOILER FEED 
WATER LINES. FOR THROTTLING VALVE - 
ON HIGH PRESSURE PROCESS STEAM LINES. 


FOR CLOSE CONTROL, SIZES TO 1”. PRECISION 
STAINLESS STEEL. 


Reading-Pratt & Cady Valves 


can earn their place with you, too 


You will find Reading-Pratt & Cady valves working on 
process steam or material handling lines in soap plants, 
refineries, tanneries, textile plants, chemical laboratories, 
packing houses, paper mills and so forth—each earning its 
place because of its ability to 


reduce valve maintenance cost and 


cut delays caused by valve maintenance 


You will find Reading-Pratt & Cady valves, too, in the steam 
power plants of industrial concerns, public utilities and 
municipalities—in many of the modernized plants that have 
reached a new low for KW production cost. 

That sort of experience is at your service—another reason 
for being sure to get a Reading-Pratt & Cady recommenda- 
tion when you are discussing the valves you use. 


DIVISION’: 


FROM BAR STOCK. BRONZE, CARBON STEEL, 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


_. CAST STEEL VALVES FOR MAIN STEAM, 
WATER AND AUXILIARY LINES 
IN STEAM POWER PLANTS. 


CORROSIVE AND ABRASIVE GASES AND 
LIQUIDS TO INSURE ABSOLUTE TIGHTNESS. 


THE CLIP GATE-VALVE WITH 
LOWEST REPLACEMENT COST. 


e DECEMBER 1940 e¢ CHEMICAL & METALLURGICAL ENGINEERING 


“er 


| 
Gare, ‘SSS j 
£$| 
1 
Service 
2 
\ 
) 
| 
q 


GULF QUALITY LUBRICANTS 


a OUr records prove itl ... says this Chief Engineer 


This !arge Diesel Plant 
is making an outstand- 
ing record of economi- 
cal operation with Gulf’s 
higher quality lubricants. 


“GULF PERIODIC CONSULTATION SERVICE 


4/4 


helps us keep maintenance costs down 


= E feel sure that Gulf’s higher 
quality lubricants have played 
a big part in the outstanding operat- 
ing record we’ve made in our plant,” 
says this Chief Engineer. “Our big 
Diesels are in top-notch condition— 
our maintenance costs are lower than 
they have ever been.” 
Here’s one important reason why 
you can expect better results with 


Gulf Diesel Lubricating Oils: They 
are specially refined to withstand 
high temperatures, contamination 
with fuel and moisture, and constant 
churning in the presence of air. And 
more than 50 leading manufacturers 
have approved Gulf Diesel Oils for 


lubrication of the engine they build. 
Call in a Gulf Engineer—ask him to 
explain GULF PERIODIC CON- 
SULTATION SERVICE and how it 
can help you get more lubrication 
value per dollar. Write or phone 
your nearest Gulf office today. 


(8 SEND THE COUPON FOR FREE BOOK 


LUBRICATION 
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Gulf Oil Corporation - Gulf Refining Company 
3800 Gulf Building, Pittsburgh, Pa. C.&M. 


Please send me m op. —no char e—of the booklet “GULF 
PERIODIC CONSULTA if 


ON SERVICE.’ 
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CHEMICO 


Process Development 


Part of a CHEMICO 
Sludge-Conversion-Process 
Pilot Plant 


Wifi 
YI 
Hill 


Y jy 
4 
IVA 


Creator of new techniques 
in acid recovery 


For 26 years, CHEMICO has pursued 
an unremitting search for more effective 
processes and more efficient equipment 
in acid recovery. This development work 
has been conducted through unequalled 
laboratory facilities and the operating 
records of dozens of Chemico plants. In 
addition, the Chemico organization in- 
cludes scientists of world renown, whose 
achievements have in large measure revo- 


lutionized the technique of acid recovery. 


Today, acid recovery is more eco- 
nomical, the equipment costs less, and 
the results can be uniformly excellent— 
because of Chemico research. 


Whether your acid requirements are 
large or small, you can depend upon 
authoritative recommendations from 
Chemico. Your inquiry is invited without 
obligation on your part. 


CHEMICAL CONSTRUCTION CORPORATION 


Main Offices: 30 Rockefeller Plaza, New York 
Cables: Chemiconst, New York 
European Representatives: Cyanamid Products, Ltd., Berkhamsted, Herts., England. 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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“T saw that glass blocks could reduce 
our maintenance troubles” 


... that’s why the trip through 


Jackson’s plant was the best day’s 


work I ever did.”’ 


ING SASH have al- 
yr us. We have an 
ts sash and means 
nee bill. Jackson — 
h in their old plant—t 1 
answered that 
ust remodelled. 


ING AND RoTT 
4 headache fc 


ays be 
= re that ea 


acid atmosphe 
a bi aintena 
a big 
-orroded sé 
me corro¢ | 
he showed me how anf 
problem in the plant they } 


“GLASS BLOCKS CUT MAINTENANCE 
costs because neither the blocks nor 
the mortar joints in the panel are 
harmed by .the acid, humid atmos- 
phere. Jackson says that their cleaning 
bill is less, because the panels of PC 
Glass Blocks are so easy to clean. 


“THE CLEANLINESS of that plant as- 
tounded me. I leaned on a sill and 
there wasn’t enough dirt to soil my suit 
at all. No dirt can filter through the 
sealed panel of PC Glass Blocks. That 
means less spoilage in plants where 
purity of products is important. 


N hundreds of plants all over the country, PC Glass 
Blocks are helping to reduce maintenance costs, im- 
prove production and provide better daylighting. Hardly 
an industry exists that cannot benefit from the practical 
advantages of this modern light-transmitting material. 


GLASS BLOCKS 


Distributed by 


PITTSBURGH PLATE GLASS COMPANY 
and by W. P. Fuller & Co. on the Pacific Coast 


City 


Pittsburgh Corning Corporation 
2218 Grant Bldg., Pittsburgh, Pa. 


Please send me, without obligation, your new book 
of facts about PC Glass Blocks. 


Name 


“TEMPERATURE AND HUMIDITY con- 
trol are a lot easier with glass block 
panels in place of regular windows. 
Even in cold weather it is warm near 
the panels, because the blocks have 
such a high insulation value — more 
than twice that of ordinary windows. 


“THE WORKMEN TOLD ME that the plant 
is a more pleasant place to work now 
that they have big glass block panels. 
They have plenty of natural daylight- 
ing, which aids seeing, helps them 
maintain product uniformity, and 
makes careful inspection easier.” 


Before you make any plans for new construction or 
plant modernization, get the facts about PC Glass Blocks. 
Write for our big, illustrated book which shows how PC 
Glass Blocks have been used in industrial plants—and 
how they can help you. Just mail the coupon below. 


sland for Zualily Class 


Address 


_State 
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” makers of long experience now build their kettles 
with Nickel-clad steel. Why? Because Nickel offers 4 big 
advantages: 


1. Resistance to effects of hot fats, caustic and salt. 
2.. Elimination of a potent source of iron pick-up. 


3. Effective prevention of contamination and dis- 
coloration. 


4. Exceptionally long life, with substantial savings 
on maintenance. 


Assure purity for your product, and long, economical life 
for equipment. Specify Nickel-clad steel for soap kettles. 
Write for Bulletin C-1, “Monel, Nickel and Inconel in Soap 
and Related Products Industries”. Address: 


LINED WITH 


NICKEL 


IT KEEPS SOAP 


Nickel-clad steel soap kettle built by Southwest Welding 
& Manufacturing Co., Alhambra, California 


THE INTERNATIONAL NICKEL COMPANY, ING. new vorx. 
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An industry that buys 25,000 new 
pumps every year naturally makes 
its selections with precise care. 
When leaders of the chemical 
industry consistently specify 
Pomona Water-lubricated Turbine 
Pumps it is important testimony of 
their reliability and economy in 
meeting these rigid and varied 
water-lifting requirements. 
Pomona Pump Co., 120 Broadway, 
New York City. Plants at 4301 So. 
Spring Ave., St. Louis, Mo.; 206 E. 
Commercial St., Pomona, Calif. 
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DROP FORGED FOR SAFETY AND ECONOMY 
TO MEET THE MOST TRYING CONDITIONS 


Valves, Fittings and Flanges by Vogt — the choice of operating men 
everywhere for safe and sure regulation of the high pressure and high 


temperature liquids and gases used in modern process work. 


HIGH OPERATING EFFICIENCIES 
AND LOW MAINTENANCE COSTS 


More steam per dollar of investment—because Vogt Boilers 
are designed and built to fit in with specific operating con- 
ditions. Available in bent tube. sectional header. box 
header and return tubular types using coal, oil, gas or 
waste heat for fuel. 


MEETING THE DEMANDS FOR OPERATING SECURITY _ 


Vogt has every facility for the fabrication of stills, 
towers, continuous rotary filters, filter presses, oil 
chilling machines, heat exchangers, etc.. and 
these products are serving the petroleum industry 
around the world. 


¢ OPERATING | STANDARDS and oe 


TO COMBAT CORROSION AND 
PREVENT PRODUCT CONTAMINATION 


Process equipment made from special metals and 
alloys for the exacting service of the chemical plant is 
fabricated in our modern shops for many of the well 
known chemical companies. 


LOWER YOUR COSTS 


| STEPS TONNAGE UP AND COSTS DOWN» 4 


Our experience of more than a half-century in building 
profit-making ice and refrigerating machinery is at your 
command. We make complete units for ice and cold 
storage plants, packing plants, dairies, breweries, chem- 
ical plants, oil refineries and related industries. 
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THIS Minerals COMPANY 
AIR SEPARATION THE ONLY 
ANSWER-—Selected 


CENTRIFUGAL AIR SEPARATOR 


Air-separation (the GAYCO way) was successfully used 
by this Company to remove “fines” (—200 mesh) from their 
silica-like product. Their GAYCO operates 12 hours a 
day, handles an average of 170 tons. But that’s not all. 
Their GAYCO enabled them to step up their grinding ton- 
nage to maximum and, by its simplicity, has kept repairs 
and replacement cost practically nil. This is a typical 
GAYCO performance-story. It is a story of more uniform 
production, greater capacity, cleaner tailings, higher effi- 
ciency, covering the entire range of fines separation (from 
60 to 400 mesh) by means of 
the exclusive GAYCO PAT- 
ENTED CENTRIFUGAL SIZ- 
ING FAN. Have you a sep- 


arating problem? 


«We have the answer ready for you 


Do you want to save power? Overcome feed—variation troubles? Get greater 
uniformity? Insure quick, positive adjustment? Increase production? 
The answer is GAYCO. The facts are ready in our new “tell-all” Catalog. 


SEND THis 
COUPON 


Kindly send me a copy of the New GAYCO Catalog featuring 
the advantages of GAYCO Separators and data on materials 


Universal Road Machinery Co. : that can be handled. We are interested in separating the fol- : 
RUBERT M. GAY—DIVISION : : 

NEW YORK, N. Y., U. S. A. La} > 

Canadian Representative 

AND FACTORY Canada Cement Bide.” CENTRIFUGAL 
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| the last World War, we took an active part in 


munitions production. 


Today, with twenty-five years of additional experience, 
we are better equipped to contribute more broadly to 


the Defense Program. 


Our specialized equipment and engineering apply to the 


Treatment of Process Water 
Treatment of Plant Wastes 
Concentration and Purification of Strategic Metals 


Manufacture of Heavy Chemicals 


f you are faced with a problem relative to the above, write for 


further information. Or better still, ask a Dorr engineer to call. 


DORR COMPANY 


ENGINEERS ° 570 Lexington Ave., New York 


ATLANTA TORONTO CHICAGO DENVER LOS ANGELES 


—$_ $$ DORR TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES; ——————___ 
ETHERLANDS. Dorr-OliverM.V. The Hague» ENGLAND, Dorr-Oliver Company Ltd.,London «GERMANY: Dorr Gesellschatt, m.b.H.Berlin- FRANCE. Soc Dorr-Oliver Paris 


TALYS AL-Dorr-Oliver, Milan- JAPAN: Sankl Eng. Co Ltd Tokye- SCANDINAVIA: A B.Hedemora Hedemora, Sweden" AUSIRALIA: Crossie Pry Ltd Melbourne 
eRCENTINA: Luis Flore, Buenos Aires SOUTH AFRICA: Edword L. Bateman Pty. Ltd. Johannesburs * BRAZIL: Oscor Taves Co, Rio de Janeiro 
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HANDLING HEAT 
for the Metal Working Industries 
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MORE PROOF 
Saving 


The above group of Wilfley Acid Pumps, ready for shipment, 
is concrete evidence that outstanding PERFORMANCE does 
bring repeat orders for WILFLEYS. Trial installations invari- 
ably result in orders for additional pumps. By ordering four, 
ten, fourteen—and even FORTY pumps at a time—many plants 
are rapidly changing over to WILFLEYS exclusively. 


Elimination of the stuffing box means no stuffing-box trouble 
or contamination. Continuous 24-hour operation without atten- 
tion. Effective sealing blades solve leakage problem. Made in 
10- to 1,000-G.P.M. capacities; 15- to 150-ft. heads—and higher. 
Handles acids, hot liquids, corrosives, alkali and mildly abrasive 
solutions easily, safely and economically. Write today for com- 
plete details. 


A. R.-WILFLEY & SONS, INC., Denver, Colorado, U. S. A. 
NEW YORK OFFICE: 1775 BROADWAY, NEW YORK CITY 
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SATISFACTION 


THAT BRINGS 


REPEAT 
ORDERS 


ACID PUMPS 
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ANOTHER DISTINCTIVE 
PRODUCT SUCCESS 


hieved 
in the new 
on 
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“COLORFUL 
RECREATED STONE” 


consisting of shale, lime, min- 


| 5 No. 2—6' Dia. Pan Simpson Mixer on artificial stone in the plant of Rostone Corp., Lafayette, Ind., with 
era pigments, aggregate and heavy 1600 Ib. adjustable mullers, revolving in a closed pan for dust suppression, and with the National 


moisture, thoroughl combined Aerator for automatic disintegration of the mulled body as discharged from the mixer. 


by the intensive mu . action of the Simpson Mixer to Scores of mixing problems, wherein uniformity is im- 
produce durable and distinctive new building products portant, have been solved successfully throughout the 


for modern home and industrial construction. 


We are proud of the fact that the Simpson Mixer has 
again met a severe test and has demonstrated its ability 
to produce a strictly integrated product of this type 
with an exceptionally stiff mixture and small percentages 
of color and other elements, when former grinding and 
stirring methods proved inadequate. 


Process Industries on all classes of dry, plastic and semi- 
plastic materials by the new "Mulling Process of Mix- 
ing" in the modern heavy-duty, low-cost Simpson Inten- 
sive Mixers. Many of these have begun in our 
Laboratory, where complete facilities are available, 
without obligation, to demonstrate the machines. 


INVESTIGATE THE SIMPSON MIXER NOW FOR GREATER UNIFORMITY AND LOWER MANUFACTURING 
COST IN THE PROCESSING OF YOUR SPECIAL PRODUCTS 


NATIONAL ENGINEERING COMPANY 


MACHINERY HALL BUILDING, CHICAGO, ILLINOIS, U. S. A. 


Manufacturers and Selling Agents for Continental European Countries:—The George Fischer Steel & tron Works, Schaffhauson, Switzerland. For the British Possessions, 
Excluding Canada and Australia—August’s Limited, Halifax, England. For Canada—Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zealand— 
Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 
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Look at the Vif ference 


IN THESE TWO VARNISH FIRE PITS 


THE CARBORUNDUM COMPANY, REFRACTORY DIVISION, PERTH AMBOY, N. J. 


District Sales Branches : Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: McConnell Sales and Engineering Corporation, Birmingham, Ala.; Christy 
Pirebrick Company, St. Louis, Mo.; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Company, Los Angeles, San Francisco, Calif.; 
Denver Fire Clay Company, El Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 
(Carborundum and Carbofrax are registered trade-marks of and indi 


facture by The Carborundum Company) 
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There is a Hastelloy Alloy 
for Your Corrosion Problem 


=. 


These etching tanks for steel specimens 
are made of Hastelloy alloy B to handle 
hot hydrochloric acid. They are fabricated 
by welding from }-in. sheet. A is 4 in. by 
5 in. by 18 in.—B is 8 in. by 6 in. by 12 in. 


HE Hastelloy alloys combine high strength with 
excellent resistance to severe corrosion. Although 


each alloy—A, B, C, and D—is designed for a specific ser- This 3}§-in. O. D. pilot roller bearing | 

and mounting are made of Hastelloy alloy 
vice, the varying conditions found in different processes C les te The | 
make it advisable to test them under actual operating con- mounting is cast in one piece. ad 
diti bef aking a final selection. Samples of the 6 ee if 

itions Detore m Write for “Hastelloy High-Strength Al- | 
Hastelloy alloys will be furnished for test in your plant loys for Corrosion Resistance” which gives | @ 
without obligation. Illustrated on this page are typical - corrosion test data, available forms, and _ 

applications of the different alloys in various industries. Indiana or the nearest district of&ice—Chi- he 
The pump shown above is made of Hastelloy alloy B for cago, Cleveland, Detroit, Houston, Los | & 


N 
handling hot hydrochloric acid in plastics manufacture. New Sark, San 


for corrosion resistance. ew York, N. na 
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XPANDING INDUSTRIES 


AVE PRECIOUS TIME 


“4 


, All chemical and process industries plants, con- 
fronted with an immediate need for additional 
. steam generating capacity, should consider the 
% | time-saving advantages of standardized construc- 
| tion which is the outstanding characteristic of the 
VU Steam Generator. Here is a unit that doesn’t 


have to start from scratch. All of its time-consum- 


‘ : ing enginering work is already completed. There’s 
a nothing to delay immediate construction beyond 
2 the adaptation of its well-established design to 


your requirements. Thus by selecting the VU 
Steam Generator you can reduce materially the 


) expired time between the date of contract and 
| final installation. ords of operating costs which are notably low due 


4 1 But the saving of time is only one advantage. to high thermal efficiency assured by advanced 
. | Even were time not a factor, the VU Steam Genera- features of et and to low supe assured 
‘ | tor offers exceptional value to any plant with steam by both design features and quality of construc- 
i requirements that fall within the capacity range — tion. Some of these design features and other ad- 
30,000 to 300,000 Ib of steam per hr. The excep- vantages are briefly detailed on the right page. A 
tional value manifests itself in lower engineering study of them will reveal reasons why you, too, 

, costs, lower manufacturing costs and more simpli- may expect economical steam generation. 
: fied erection. Then, if you are pressed for time, add the time- 
7 VU Units are operating in plants in all sections saving features of this standardized construction 
4 of the country. They are burning all kinds and and you have a compelling group of reasons for 
| grades of fuel. They are meeting a wide range of selecting the VU Steam Generator. Write for ad- 

| service conditions. These units have turned in rec- ditional information. 


— 
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ADVANTAGES OF THE VU STEAM GENERATOR 


SYMMETRY 


Each elemental section includes the 
same amount of furnace volume, of 
boiler heating surface and of super- 
heater surface as any other. Gas vol- 
ume, velocity and temperature, at any 
point from front to rear, are practically 
constant across the width of the unit. 


SUSPENSION 


Overhead suspension of all pressure 
parts of the unit provides complete 
freedom of expansion in all directions 
to compensate for the effects of tem- 
perature changes. Abnormal mechani- 
cal stresses in pressure parts are thereby 
eliminated and freedom from leaky 
joints is assured. 


ADAPTABILITY 


Widely adaptable without any sacri- 
fice of the benefits gained from stan- 
dardization. It burns coal, oil, gas or 
any combination of these fuels. It 
meets widely varying conditions of load, 
pressure and temperature. Adaptable 
where space limitations are imposed. 


STANDARDIZATION 


Painstaking refinement of detail is 
provided at a small fraction of the 
original engineering cost. Standard 
parts and structural features, whose 
efficiency is confirmed by experience, 
reduce manufacturing and erection 
costs. First cost reflects the economies 
of standardized design. 


QUALITY STEAM 


The most active of the steam produc- 
ing tubes enter the drum above the 
normal water line and discharge uni- 
formly across the full drum length 
thereby reducing turbulence and as- 
suring a stable water level and dry 
steam even under adverse conditions. 


STEEL ENCASED 


Within a permanent outer steel cas- 
ing, the combination of shaped tile, 
refractory and 100% insulation re- 
duce to a minimum the heat losses 
caused by radiation and air infiltra- 
tion. A uniformly low surface tem- 
perature minus hot spots is main- 
tained and upkeep is negligible. 


ATERS 200 MADSON AVENUE, NEW TOR, CANADA: 


ENGINEERING 
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TURN CORROSION LOSSES... 

with 

STEELS 


Most leading chemical manufacturers are now specifying Lukens Clad 
Steels—Nickel-Clad, Inconel-Clad and Monel-Clad Steels—because they: 

* are corrosion resistant 

* eliminate harmful metallic contamination 

* improve products 

* Save in maintenance 

* are easy to clean 

* are low in ultimate cost 
For information on Lukens Clad Steels, write Lukens Steel Company, 
99 Lukens Building, Coatesville, Pa. 


STEAM JACKETED, open top, glue processing tank, 
3’ 0” O.D., 4’ 3” high, fabricated by Wm. Bros 
Boiler & Manufacturing Company, Minneapolis, 
Minnesota, of 15/32” thick, 20% Nickel-Clad Steel. 
Steam is circulated through the jacket for cooking 
and water for cooling. 


DRYING PAN, 7'0”0.D., 
15” deep, with a 5/16” 
thick, 20% Nickel- 
Clad Steel bottom, 
used in sintering a syn- 
thetic by-product. -The 
pan is externally 
heated from below and 
its user reports that 
through the better heat 
conductivity afforded 
by the Nickel-Clad 
bottom ‘production 
has increased three 
times”. 


LONG TUBE VERTICAL EVA- 
PORATOR for concentrat- 
ing pectin liquor, 
fabricated by Swenson 
Evaporator Company, 
Harvey, Ill., of 14” 
thick, 20% Inconel- 
Clad Steel. 


| 


INCONEL-CLAD STEEL evaporator, 5/16” thick, 20% clad, 
approximately 2’ 0” O.D. and 11’ 0” high, used for 
purification by recrystallization of organic salt. The 
evaporator was fabricated and installed by Miller 
Welding Company, Toledo, Ohio. 


LUKENS STEEL COMPANY - World’s Largest Plate Mill-99 LUKENS BUILDING * COATESVILLE, PA. Are you on the mailing 
list for “CLap News”? 
This magazine carries 
stories and illustrations 
on Lukens Clad Steels 
in many industries. 


Stam pera Pa. 


* 
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LARGE LITTROW SPECTROGRAPH 


SIMPLIFIES BOTH QUALITATIVE 
AND QUANTITATIVE DETERMINATION 


Equipped for every spectro-analytical problem, the Bausch & Lomb Large 
Littrow Spectrograph is fully capable of resolving separate lines in the crowded 
regions of even the most complex spectra. Some of its major advantages include 
the following: 


1. All operating adjustments necessary can be made from the operator's 
position at the plate holder end of the instrument. 


Equipped with a quartz system, the wave length range is from 2,100 to 
8,000A. With glass system, the range is from 3,550 to 10,000A. 


2. 
3. 4” x 10” or 2” x 10” plates may be used. 
4. B&L supplementary accessories are available to provide for further 
increasing the results obtainable. 
The B&L Large Littrow Spectrograph is used in many of America’s leading 
industrial and educational institutions for both research and routine work. For 


complete details on this and other spectrographic equipment, write to Bausch 
& Lomb Optical Co., 605 St. Paul Street, Rochester, N. Y. 


BAUSCH & LOMB 
OPTICAL COMPANY 
st. 1059 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH 
& LOMB GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION 
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DISTILLED WATER 


LOW COST 


Multiple- Effect 


If you need distilled water of exceptional 
purity ... if you would produce it most 
economically . . . consider the advantages of 
Stokes Multiple-Effect Water Stills. 


The 300 g.p.h. Triple-Effect still shown above 

was recently installed by Sharp & Dohme, 

well-known biological and pharmaceutical 

manufacturers. The water produced by 

stills such as this is even better than that 

made by single-effect stills . . . distillate of 

the highest quality... 

® suitable for every purpose, even in intra- 
venous solutions 

® with less than 3 to 5 parts per million of 
total solids 

® to meet resistance tests of from 300 thou- 
sand to as high as 600 thousand ohms 

® with chlorine content of less than | part in 
10 million, and to otherwise meet the most 
rigid specifications. 


With a ndetieilings 300-gallon still like this, 
the yearly saving over the cost of operating a 
single-effect unit usually amounts to more 
than $3,000. 


Stokes Multiple-Effect Water Stills usually pay for 
themselves in 18 to 24 months. Seldom will you find 
an investment that amortizes itself so quickly, or 
pays such big dividends. 


We pioneered in the development of Multi- 
ple-Effect Stills . . . build them, with double-, 
triple- or quadruple-effects, in capacities 
from 50 to 5000 gallons, in steel or other 
metals, to meet specific water requirements 
and operating conditions. 


F. J. STOKES MACHINE CoO. 
5920 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit, Boston 


Pacific Coast Representative . L. H. Butcher Company, Inc. 


Est. 1895 


PROCESSING 
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INTRODUCTION WORLD THAT 


FROM aleits toddling days—tiers is a world of 


sleek, gleaming wonders in sanitation, in utility and in beauty. 

In the development of glistening, glazed-surface products ranging from 
agate marbles to enameled casings fcr giant electric power transformers, 
General Chemical Company plays a definite part. By developing one more 
domestic source of Fluorspar, General Chemical Company places an essential 
basic material at the service of the ceramic arts, enameling and other industries. 


Your inquiries regarding General Chemical Company Fluors par are invited. 


GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK, N. Y. 


Scles —y Baltimore * Boston Buffalo * Charlotte (N.C.) * Chicago Cleveland Denver 
Houston * Kansas ne Milwaukee * Minneapolis * Montezuma (Ga.) * Newark (N. J.) * New York 
Philadelphia * Pittsburgh * Providence (R. 1.) ¢ St. Louis * Utica (N. Y.) 

Pacific Coast Sales Offices: San Francisco * Los Angeles 
Pacific Northwest Sales Offices: Wenatchee (Wash.) * Yakima (Wash.) 

In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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MORE 
PER 
For many years, now, You have per ton After several pilot plant ex 
seeing advertisement’ by this com- installe periments, Louisville proved 
pany; in which We describe the drying | Annvol that $15,000 Louisville Dryet would 
economies of Louisville Dryets- But om step UP production 50%, save $3.50 
through “che depression, we often on every ton of material dried, and 
omitted describing production in- turn out 4 cleaner, more uniform, 
creases; because this particular angle perter-quality product. 
was rarely pressing problem. Yet 1... oF This isn’t just an isolated case Louis 
in many instances Louisville installa- ‘ cost $15,000 ville engineer are constantly finding 
tions are paying an extra bonus: in in- Annvol better, more economical ways of dry 
creased production» which is of duction ing wet materials. You owe it © 
vital importance: Drying cot yourself to consult Louisville. Why 
per tons \, not write US, now? Address: Louis 
Take the case plue-printed at the (Space 
for mple The former $60,- 4 | ville Dryi"8 Machinery Co., Incorp” 
righ’ YEARLY SAVINGS ated, 451 Baxter Avenues Louisvill 
patch-tyPe dryer was urning out LOUISVILLE pRYER, 
6,000 tons a at a cost of $4.65 | \ Kentucky- 


Photo Courtesy of Eclipse Fuel Engineering Company 


The DOWTHERM™® indirect method of heating bottom, thus eliminating frequent cleanouts. 


d asphalt offers many important advantages. In No open flames are present so that the fire 
id the installation above, for example, a boiler hazard is materially reduced. The system is 
ca temperature of 450° F. enables the installation flexible and varying loads can be handled, 
rm, to maintain a temperature of 410° F. in depending upon production requirements. 
1e asphalt with a variation under operatin . 

the asphal perating Thus another industry looks to DOWTHERM 
wath conditions of only 1° F . 
ding . when controlled high 

dry: In addition to the exact control, available in| temperatures are re- 

why this DOWTHERM processing operation, coking — quired economically 
Louis and charring no longer take place on the tank at low pressures. 

of 

oP : *Trade Mark Reg. U. 8. Pat. Off. 
xisvil 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
Branch Sales Offices: New York City, St. Louis, Chicago, San Francisco, Los Angeles, Seattle 
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AS THE NATION TURNS TO THE TASKS OF ‘41 


Unclouded now by the confusions of a nation’s march to 
the polls, are the realities of our tasks for 1941. Whether 
your part in these undertakings is large or small, it is more 
urgent than ever to assure adequate supplies of the raw 
materials you'll need. 

If your processes involve the use of Caustic Soda, Soda 
Ash, Liquid Chlorine, Sodium Bicarbonate, or related 
products, we can help you substantially in planning for 
next year. Columbia products have always been noted for 
outstandingly high quality. Our capacity makes us one 
of the Industry's important producers. 

But our substantial facilities can serve you most effec- 
tively only through advance planning. For this reason we 


urge prompt action in arranging for your next year’s needs 


CHICAGO + BOSTON «+ ST. LOUIS + PITTSBURGH + 


of Columbia products. Make an appointment now with a 
Columbia representative to discuss your requirements— 
and to learn how our policy makes certain that a Columbia 
contract means you'll get it—and get the best. 


Columbia Products Include 


CAUSTIC SODA + SODA ASH 
SODIUM BICARBONATE « LIQUID CHLORINE 
MODIFIED SODAS « CAUSTIC ASH 
CALCIUM CHLORIDE CALCENE PHOSFLAKE 


PITTSBURGH PLATE GLASS COMPANY 


Columbia Chemical Division 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 


CINCINNATI + CLEVELAND + MINNEAPOLIS + PHILADELPHIA 
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ALUMINUM FROM START 
in the Alkyd Resin 


From raw material storage tank to finished 
product receiver, alkyd resin equipment 
is made of Aluminum Alloys. This means 
that there is no contamination to cause 
discoloration. Product quality is main- 
tained at high standards. 

And, of course, the superior heat con- 
ducting property of Aluminum gives the 


efficiency of the system a healthy boost. 


TO FINISH 
Still 


2. Seill 
3. Condenser 
4. Resin Receiver 


Alkyd Resin Equipment 


This use of Alcoa Aluminum Alloys is 
typical of those in many other processing 
plants; working at high and low tempera- 
tures, under vacuum and pressure, sup- 
porting heavy loads. In every case, Alumi- 
num is contributing to the higher quality 
of products and reduced production costs. 


ALUMINUM CoMPANY OF AmeriIcA, 2151 


Gulf Building, Pittsburgh, Pennsylvania. 
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Should a Wife tell her husband Everything? 


ROBABLY a dent in the shiny 

fender of a new car will always be an 
embarrassing thing for a wife to report 
and explain to her husband. 

But nowadays it is much easier to re- 
pair than it was a few years ago. 

For phthalic anhydride has made 
some wonderful changes in the finish of 
today’s new cars. Now, that ‘‘new car 
shine” stays shiny longer. The finish is 
tougher and more flexible, and doesn’t 
so often chip when a dented fender is 
hammered out. Even when refinishing 


Barrett Chemicals for Industry and Agriculture include: Tar Acids such as Phenols, Cresols and Cresylic 


..Cumar” | Para-coumarone-Indene Resin) .. 


Acids .... Naphthalene... . Phthalic Anhydride. . 
. Coal-tar Bases . . 
Hydrogenated Coal-tar Chemicals 


ing Materials... 


Wool Insulation ... . Waterproofings . . 


.. Barretan®. . 

Flotation Agents . 
American Nitrate of Soda. Other Barrett basic products are Barrett Roofs . . 
.. Pipeline Coatings . . 


is necessary, it’s easy to match colors 
.. because the original coating is so 
much more resistant to sun and rain. 
Finishes made from phthalic anhy- 
dride have brought all these advantages 
to the automobile industry without sac- 
rificing in any way the quick drying qual- 
ities so necessary for mass production. 
These same finishes have proved in- 
valuable on refrigerators, radios, kitchen 
cabinets, washing machines. In another 
form, phthalic anhydride products are 
used in paper coatings and as water- 


. . Pickling Inhibitors . . 
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.. Rubber Compound- 
. . Light Oil Distillates .... 
. Sulphate of Ammonia and Arcadian’, the 
. . Tarvia* for Good Roads ... . 
.. Creosote Oil for wood preservation. These are among 


the products which have established Barrett as gone of America’s Great Basic Businesses. 


proofing for shower bath curtains and 
umbrellas. 

Phthalic anhydride is only one of scores 
of Barrett Coal-tar Chemicals which are 
helping industry make America a better 
place in which to live. Experienced 
Barrett chemical engineers will be glad 
to discuss your problems with you. Per- 
haps they can show you how a Barrett 
Chemical will improve your product or 
shorten your production schedule. There 
is no obligation. The Barrett Company, 
40 Rector Street, New York, N. Y. 
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EERINGe oe LUBRICA 


STOPS BEAR- 
ING FAIL- 


& URES IN BOILER FEED PUMP 
2 
es The turbine-driven boiler feed pump pictured below in a 
x4 Central State institution had a large appetite for grease. 
=< A number of greases were tried, but all leaked out of the 
— bearings rapidly and while these tests were being made 
© ye bearings burned out in two instances. 
=< ; q After that a Standard Lubrication Engineer was called. 
Ls & He analyzed operating conditions: turbine speed 3450 
a {< RPM; steam pressure 210 Ibs. per sq. in.; feed water 
— a temperature 215° F. He also checked the bearings for 
alignment and clearance. Then he recommended Superla 
— 2X Grease. And that ended all experimenting and bear- 
< ing trouble. 
cc 
cO 
ot 
° 
on 
uJ 
“= 
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SOLVES 
<< 
v GEAR CASE 
TEMPERATURE PROBLEM 
—_ Small reduction gears on a motor driven adding machine 
ee were responsible for an undue number of service calls. 
* It wasn’t serious, but after long periods of continuous 
> Ths operation the gear case would become overheated. The 
a ; manufacturer decided it was a problem for his Standard 
7 Lubrication Engineer. And rightly so, for after examining 
~— the gears the Engineer recommended a test of Stanoil 51. 
om First it was tried in factory tests—temperatures remained 
1 normal. Then it was put in a few of the cases that had 


caused the service calls. Again Stanoil eliminated all 
overheating complaints. 


at 


= 

iW 

t— 

< 

O= 
> 
Om 


UNLOADER 
STICKING IN COMPRESSOR 


The unloader on a compressor in a Michigan refrigeration 
plant had to be cleaned so often that the engineer decided 
it would become worn out just from taking it down and 
cleaning it. Without this frequent cleaning it would oper- 
ate only a short time without sticking, even though a 
special air compressor oil was being used. 

Without wasting any time experimenting with other 
compressor oils, the engineer called in a Standard Lubri- 
‘ation Engineer. He knew what was needed. First, the 
oil should have the right viscosity and maintain it under 
widely varying temperature conditions. Secondly, it must 
be free from carbon or gum forming tendencies even after 
long periods of operation. That oil, the Engineer knew, 
was Stanoil. 

Stanoil was installed. Since then, the unloader on this 
compressor is now cleaned once every six months and 
sticking is unknown. 


A FAST WAY TO SOLVE YOUR 
LUBRICATING PROBLEMS 


Because you haven't time today to spend weeks or months 
trying various lubricants on some troublesome lubricat- 
ing job, don’t neglect it. Let a Standard Lubrication Engi- 
neer help you. His first recommendation will most likely 
clear up the problem. Call your local Standard Oil (Indi- 
ana) office or write 910 South Michigan Avenue, Chicago, 
Illinois. In Nebraska write Standard Oil of Nebraska at 
Omaha. 


Billings, Montana 
Chicago, Illinois 
Davenport, lowa 
Decatur, Illinois 
Denver, Colorado 
Des Moines, lowa 
Detroit, Michigan 
Duluth, Minnesota 
Evansville, Indiana 


Fargo, North Dakota Milwaukee, Wisconsin 
Grand Rapids, Michigan Minneapolis, Minn. 
Green Bay, Wisconsin Peoria, Illinois 

Huron, South Dakota Quincy, Illinois 
Indianapolis, Indiana Saginaw, Michigan 
Joliet, Mlinois St. Joseph, Missouri 
Kansas City, Missouri St. Louis, Missouri 
LaCrosse, Wisconsin South Bend, Indiana 
Mankato, Minnesota Wichita, Kansas 
Mason City, lowa 


 STANON mn CURES 
— 
we 
: >) OIL ENGINEERING SERVICE 


SULPHUR 
in Special Cutting Oils 


Speeds Production 


Sulphurized cutting oils have been found to be 
markedly superior to other types for machin- 
ing the tougher metals. Sulphur adds film 
strength to a lubricant and it is believed that 
its effectiveness in cutting oils lies in its ability 
to act as an anti-flux to prevent the chip from 
welding to the tool. 


Non-tarnishing Sulphurized cutting oils are do- 
ing yeoman’s service in helping to turn out 
machines and ordnance. Production is speeded 


Photograph courtesy Warner and Swasey Co. 


up because there is better lubrication for re- 
moving the chip from the work, better cooling 
action to prolong keenness of tool edge, and in- 
creased tool life by protecting it against wear 
by chips as they slide by. 


Research has discovered many and varied uses 
for this versatile element—Sulphur—but none 
is more interesting and at this time more per- 
tinent than its use in cutting oils which help 
speed production. 


75E.45" Street \t=) New York City 
Mines: Newgulfa id Long Point,Texas 


EXAS @ 
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Activated Alumina dryers control the 
moisture content of controlled atmos- 
phere which guards the quality of steel 
produced at the Vandergrift plant 
of Carnegie-Illinois Steel Corporation. 


When steelmen talk of controlled atmospheres in 
annealing furnaces to maintain bright, polished 
surfaces on modern steels, they mean controlled. 
Not only must they use a gas which does not harm 
the surface, but in addition they must get that gas 
dry and keep it dry. 

The trick is turned, very simply, by using 
Activated Alumina. Illustrated above is the equip- 
ment used in a steel mill, typical of successful 
Activated Alumina equipment for controlling the 
moisture content of gases and liquids for all pur- 
poses. Installations like this are being used to 
reduce the moisture content of air to 0.0000008 
gram per liter, to remove as much as 600 lb. of 


water per hour, to handle such daily volumes as 
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7,000,000 cu. ft. of compressed gases, or 200,000 
gallons of liquid; operating pressures are usually 


line pressures which go as high as 3500 psi. These 
dryers require at most only a few minutes atten- 
tion each day, and can be wholly automatic. 

Its effectiveness and its simplicity have estab- 
lished Activated Alumina as a standard means of 
controlling moisture content of gases and liquids 
in many industries. Another industrial application 
of Activated Alumina growing in importance is its 
use as a catalyst and as a catalyst carrier. We shall 
be glad to send you information about the material 
and its usess ALUMINUM COMPANY OF 
AMERICA (Sales Agent for: Aluminum Ore 
Company) 1910 Gulf Building, Pittsburgh, Pa. 
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Black Gold! 


Suppose someone who lived forty or fifty years ago 
—say one of the founders of Mathieson — could 
pay us a visit today. And suppose we could have 
the pleasure of showing him the sights of 1940, of 
explaining the vast changes that have taken place 
since the turn of the century. What do you think 
would amaze the old 
gentleman most? If he were 
one of the pioneers who 
founded Mathieson, we 
believe he would be most 
interested in the revolu- 
tionary changes wrought 
by chemical progress and 
in the part his successors 
have played in building 
the present-day America. 
We would go about tell- 
ing him the story as we 
tell it in this series of 
advertisements. 


. SODA ASH ... CAUSTIC SODA .. . BICARBONATE OF SODA... . LIQUID CHLORINE . . . BLEACHING POWDER ... HTH PRODUCTS ... AMMONIA, ANHYDROUS 
“end AQUA... FUSED ALKALI! PRODUCTS ... SYNTHETIC SALT CAKE... DRY ICE... CARBONIC GAS... ANALYTICAL SODIUM CHLORITE | 


THE MATHIESON ALKALI WORKS unc.) 


@ You look astonished, Mr. M., as well you may. Petroleum’s 
importance was only beginning to be appreciated in your day. 
You could not foresee the time when it would be one of the 
prime essentials of industrial civilization, and nations would 
put a far higher value on the possession of oil fields than on 
deposits of gold or diamonds. 


The story of oil is the story of our whole modern industrial 
age—a drama of gigantic growth and development. In the 
refining end of this great petroleum industry, Mathieson 
Chemicals play an important part — caustic soda and soda ash 
as treating reagents, bicarbonate of soda for fire-foam systems, 
ammonia for refrigeration and for combatting corrosion of 
equipment, chlorine and hypochlorite for sweetening distil- 
lates, for water treatment and for general sanitation. Thus 
Mathieson products, you'll be proud to know, are contributing 
in many ways to the continuing development of petroleum 
in its ever widening service to this nation’s industrial life. 


ICALS 


EM 
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of ordering your alkalies 
often kick back 


e © e and kick back by influencing either the 
quality or the cost of your alkali products. 


When you use Solvay Alkalies, you can depend on their 
high quality . . . depend on their constant uniformity at 
all times. Here are a few other dependable points to con- 
sider before you place your order for alkalies: 


THE RIGHT TYPE OF PRODUCT FOR THE JOB 
Selvay Alkalies are made in various forms to meet specific 
manufacturing requirements. The Solvay Products Book 
will give you complete information on types and strengths 
of Solvay products. 


UNIFORM QUALITY... Only most modern and scien- 


tific manufacturing methods are used in making Solvay 
products—assuring uniform quality standards in Solvay 
products every time you receive them. 


MODERN DISTRIBUTING FACILITIES . .. Three 


of America’s largest alkali plants, located in important 
industrial centers and over 100 stock points assure prompt 


delivery and efficient routing of your orders for Solvay 
Alkalies. 


YOUR PROBLEMS CONCERNING THE USE OF 
ALKALIES ARE SOLVAY’S... Solvay Technical and 
Engineering Service Division will help you get the most 
from your alkalies. Write to 


SOLVAY SALES CORPORATION 


Alkales and Chemical Products Manufactured by 
The Solvay Process Company 


40 Rector Street New York, N. Y. 
BRANCH SALES OFFICES: 


Boston Cincinnati New Orleans Pittebargh 
Charlotte Cleveland New York St. Louis 
Chicago Detroit Philadelphia Syracuse 


[ SOLVAY SALES CORPORATION 
| 40 Rector Street, Now York, N. Y. 
| Please send me a copy of the Solvay Products 
] Book which will give me complete information 
| on all Solvay Products. 
| Name 
Firm A 
AAs. 
State 
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OLDBURY 


ELECTRO-CHEMICAL 


COMPANY 


PHOSPHORIC (U.S.P.) ACID 


- PHOSPHORUS OXYCHLORIDE 


PHOSPHORUS PENTACHLORIDE 


PHOSPHORUS PENTASULFIDE 


PHOSPHORUS TRICHLORIDE 


Plant and Main Office: 
NIAGARA FALLS, NEW YORK 


New York Office: 


22 EAST 40TH ST., NEW YORK CITY 
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DEFEATING CORROSION 


AND CONTAMINATION 


WITH PLATINUM-CLAD 


well known as to need no comment and its use in large scale industrial installations 
would be commonplace were it not for the prohibitive cost of solid platinum for 
such purpose. 


‘With the perfecting of Baker Platinum-Clad, however, its use in this field has been 
enormously enlarged and has engaged the attention of chemical engineers everywhere. 
Platinum-Clad is pure platinum or an alloy of platinum so securely bonded to a base metal 
body that they may be fabricated like a single piece of metal. The gauge of the platinum 
can be specified to suit the case. Thus a platinum surface is provided to either protect 
the base metal from corrosive action or to insure the product, in process of manufacture, 
from contamination. 


Platinum-Clad is made in sheets and tubing with platinum upon one or both surfaces, and 
in wire. Some suggested uses are: 


s= extraordinary ability of platinum to resist the action of chemical agents is so 


Kettles Tubing for Conveying Corrosive Liquids or which 
Heating and Cooling Tubes are to be immersed in such liquids — 

Storage Tanks for Chemicals and Essential Oils Gaskets 

Anodes for Electro-Chemical Processes Rupture and Safety Discs 


Many more will come to your mind. The subject of Platinum-Clad is worthy of your serious | 
consideration. Why not let us send you our booklet, Platinum Metals and the Chemical 
Industry? You will find it highly informative. 


BAKER & CO., INC. 


SMELTERS. REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 ASTOR STREET, NEWARK, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 
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When a Traylor Grinding Mill is 
put to work on a job, the owner is 
assured of having his work done ex- 
actly the way he wants it, to the 
capacity he needs, at minimum ex- 
pense for operation, power and main- 
tenance. That goes for all services 
in the Chemical and Process Indus- 
tries, and whether there is required a 


ball mill, rod mill, tube mill, pebble 
mill, batch mill or a large compart- 
ment mill. 


The reason is that the prospective 
purchaser’s problem carefully 
studied by our engineers before mak- 
ing recommendation of a unit, and 
when the order is placed, we build 


BUY GRINDING 


INSURE 
YOUR 
PROFITS 


a machine of tomorrow’s design to 
exactly suit his requirements. 


We would highly appreciate’ the 
privilege of a discussion of your 
problem. Write us, saying when and 
where our representative shall call, 
and in the meantime send for our 


Bulletin 2103. 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA.,U.S.A. 


NEW YORK CITY CHICAGO SALT LAKE CITY LOS ANGELES SEATTLE 
3916 Empire State Bidg. 815 One La Salle St. Bidg. 101 West Second South St. 919 Chester Williams Bldg. 6311-2nd Ave. N. E. 


B. C. EQUIPMENT CO., LTD. MANILA MACH, & SUPPLY CO., INC, MAQUINARIA INTERNACIONAL, 8S. R. L. 
651 Howe St., Vancouver, B. C, Manila and Baguio, P. I. Av. Francisco I, Madero No. 17, Desp. 214, Mexico, D. F. 


Export Department—104 Pearl St., New York oy. a Sales Agenstes: London, Lima, Sao Paulo, Rio de Janeiro, Buenos Alres, 


CENTRIFUGAL 


NEW STRENGTH and FORMABILITY 


in Lightweight Flexible Metal Tubing 


REX-FLEX STAINLESS STEEL 
FLEXIBLE TUBING 


Bendable in multiple planes. Light weight. Heat 
and Corrosion resistant qualities. High Fatigue 
Value. Absolutely tight for liquids and gases. 
Sizes (I.D.) %” to 5”. Pressures to 835 p.s.i. 


Available in 5 types of straight | 

wall and corrugated tubing FOR ALL PU RPOSES 
or any alloy that mig e required. 


Rex-Flex is manufactured in 18-8 (Austenitic) 
and Stabilized Stainless Steels. Also Inconel 


Frederick P 
and other alloys. Data and engineering recom- rederick Pumps are designe 


by experienced engineers who 


th hly famili ith 
mendations on special applications on request. "the 


equipment is used. A large list 

of chemical installations attests 

the merits of Frederick Pumps. 
Write for Bulletin. 


CHICAGO METAL HOSE CORPORATION | THE FREDERICK IRON & STEEL CO. 


MAYWOOD, ILLINOIS FREDERICK, MARYLAND 
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The efficiency 


% 


of K&aM 
insulation 
makes it 
possible 


Win icicles grow within inches of 150 
pounds of steam, you can be sure the insula- 
tion between the two is somewhere close to 
perfect! That’s what happened last winter on 
these outside steam lines running from the 
boiler room to the plant of a large middle west 
milling company. It is not often that you can 
actually see insulating efficiency, but here is 
a case where you can. 


The credit for this performance goes to 
Keasbey & Mattison insulations—1200 feet of 
K&M “Featherweight” 85% Magnesia, plus 
350 feet of K&M Wool Felt. This dramatic 
instance emphasizes the importance of the 
fuel and dollar savings that this efficient K &M 


K & M “Featherweight” 85% Magnesia 


“The Time-Proven Insulation” 


The case of a large milling company in the middle west, from 
the Keasbey & Mattison files. Notice the icicles hanging from 
the steam lines. The K & M insulation was supplied and installed 
by the Midwest Asbestos & Insulation Co., Omaha, Neb. 


installation produces for its owner. Yet this is 
no isolated instance. Leading industries the 
nation over are enjoying substantial economies 
through the use of K &M insulation. 


K&M “Featherweight” 85% Magnesia, one 
of the most efficient heat insulators ever devel- 
oped for use at temperatures up to 600°F., is 
a leading product in the K&M line, which 
includes magnesia and asbestos materials 
specialized for the needs of each plant. 


Keasbey & Mattison engineers, working with 
K&M Distributors strategically located 
throughout the country, can point the way to 
real savings in your plant, too. Write Dept. 11 
for full details. 


KEASBEY MATTISON 


COMPANY, AMBLER, PENNSYLVANIA 
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DAY 


DAY Mogul Kneading 
& Mixing Machine 


Experimental 
Type MDA 
Size 2/2 


These mixers are fur- 
nished in 24% and 5 
gallon sizes. They are 
built with jacketed 
tank—vacuum  construc- 
tion or floating steam 
jacketed cover. There are 
8 types of interchange- 
able agitators that pro- 


vide a wide variety 
mixing actions. 


DAY Pony Mixer 


Gearless Type 
No. 3 


This mixer is built in 5 
sizes having working ca- 
pacities of 40, 50, 80, 110 
and 125 gallon. The cans, 
or tubs, revolve in the direc- 
tion opposite from that of the 
agitator blades, providing a 
two-fold mixing action. This 
mixer can also be furnished 
in the standard geared type. 
The cam on the 40 gallon gear- 
less machine is interchange- 
able with the 40 gallon stand- 


DAY Roller Mill 


Experimental 
Size 5" x 12" 
Type 


For laboratory and 
small batch production 
of paints, enamels, 
synthetics, lacquers, 
colors in varnish, 
also litho, gloss, off- 
set, carton, rotary and 
a general line of print- 
ing inks, and other 
paste products. The use 
of roller mills in chem- 
ical industries other 
than paint and inks is 
increasing rapidly. 


Built in one, two, three and four screen models providine two, 
three, four and five separations respectively. This screen, while 
making accurate separations of the material, provides a maxi- 
mum capacity per square foot of screening area. 


The J. H. DAY Company 


CINCINNATI OHIO 
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FILTRATION PROBLEMS 


WE WISH TO 

EXTEND TO ALL 

OUR GREETINGS 
For 


A MERRY XMAS 
and 


A HAPPY NeW YEAR 


service 


858 Summer Ave., Newark, N. J. 


New York Chicago 


CARBOY BOXES 


12 gallon and 13 gallon ICC 1-A 
also 5 gallon size 


Cut your costs—skip the excuses! Unskilled labor can pack any 
carboy in a Hercules quickly. Just drop it in—nail down the top! 
Hercules long-life, interchangeable cork cushions are kind to ship- 
ments—eliminate complaints. Save shipping weight and space, 


too! 
Go National for ALL your king! National Multiple 
Bottle Boxes—Il to 16 bottles, 1 Ib. to 1 gal. Any 
size—any type. Send today for catalogue and 
price list. 


SPECIALISTS IN WOODEN BOXES FOR 35 YEARS 


NATIONAL BOX & LUMBER CO. 


NEWARK NEW JERSEY 
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SIFTERS | | 

DAY Ro-Ball Gyrating Sifters 
| 


@ Through elimination of baseplates and couplings between motor and re- 
ducer, the Philadelphia MotoReduceR is economical to install for many services 
throughout the process industries. 


Its very high efficiency in operation brings further economies to industrial produc- 
tion—and records for trouble-free operation have saved on-maintenance and con- 
tinuous production problems. 


These combined savings invite your inquiries for either horizontal or vertical drives 
...in a wide range of ratios and horsepowers. 


Write for full engineering data and recommendations. Also, ask about the 
PlaneTorque MotoReduceR. It provides sure protection to itself and driven equip- 
ment, wherever overloading or jamming may occur. e 


PHILADELPHLA GEAR WORKS 


Industrial Gears and Speed Reducers 
Erie Ave. and G St. 


Philadelphia, Pa. 


New York * Pittsburgh * Chicago 


CHEMICAL & METALLURGICAL ENGINEERING e DECEMBER 1940 « 83 


+t 
ccR> 
oT wy 97%, 10 : 
= 
o* 
| 
oo 
| 


Jeffrey Mass-Flo conveyor (above) handling soy beans in large processing plant. 
A cross section view of same arrangement aft the right. 


JEFFREY MANUFACTURING 
909-99 North Fourth Street 


THE 


Columbus, Ohio 


New York Pittsburgh Cincinnati Milwaukee 
Buffalo Baltimore Huntington Denver 
Boston Cleveland Birmingham Terre Haute 
Philadelphia Detroit St. Louis Houston 
Scranton Chicago 


Salt Lake City 


LOW INITIAL COST—DUSTLESS 


For mass handling of a wide variety of 
free-flowing materials — Jeffrey Mass- 
Flo—in various arrangements: 


\ 
\ 


L type elevator-conveyor (illustrated) 


Horizontal-inclined—Horizontal 
Loop boot type 


and these advantages: 
Self-cleaning—Self-feeding 
Conveys and elevates 
Operates at full or partial load 


Handles material without breakage 
or dust 


Low initial cost—-low upkeep 


Easy to install — small installation 
space 


More detailed information on how the 
Mass-Flo can serve your handling re- 
quirements more efficiently and eco- 
nomically—in Catalog No. 730—send 
for it. 


COMPANY 


LOOK FOR 
THIS TRADE 
MARK—THE 
SIGN OF A 
GENUINE 
VIKING! 


VIKING 


For the sake of the pump — fit the pump 
to the job. That's a good rule to re- 
member regardless of what you're pump- 
ing. If your pumps are NOT large 
enough, they're wasting time . . . if your 
pumps are TOO large, they're wasting 
both power and motion. Viking’s com- 
plete line of “stock” rotary pumps ranges 
from 42 GPM to 1,050 GPM. The next 
time you need a certain size pump to 
fit a certain size job, write, wire or 
phone Viking. 


WRITE FOR BULLETIN 2400-39 


CEDAR’ FALLS. 1OWA 


S4 


Buckeye Cotton 
Oil Company, 
Wemphis, Tenn. 


FOR HURRY-UP CONSTRUCTION 
stone 


ASBESTOS CEMENT 


CORRUGATED ROOFING AND SIDING 


) you need a new building in a hurry, either 
for temporary or permanent use, solve the 
roblem with CAREYSTONE Siding and Roofing. 
Eimply erect steel or wood frame and cover top 
and sides with the quickly-applied sheets of 
CAREYSTONE. No matter how long the need for 
the building may exist, this enduring material 
made of Asbestos and Portland Cement may be 
counted on for dependable service. When the 
building is no longer needed, it may be taken 
apart without damage, stored, shipped. sold, or 
used in other construction. CAREYSTONE offers 
you the advantages of low first cost, economical 
erection. minimum depreciation, maximum sal- 
vage. Write for catalog — cddress Dept. 15. 


THE PHILIP CAREY COMPANY = tockland, Cincinnati, Ohio 
Dependable Products Since 1873 


BRANCHES IN PRINCIPAL CITIES 
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@ Four velocity-stage geared turbines for induced fan drive; to use 
superheated steam at 475 psi. 


Draft Fan Drives 


Steam plant auxiliaries require variable 
speeds, particularly fan drives. 


DE LAVAL GEARED TURBINES 


meet such requirements in an ideal way. Speed reduction permits 
both turbine and driven machine to run at the speeds respectively 
most conducive to efficiency. 


@ Velocity-stage geared turbine driving forced 


draft fan in paper mill. 


The speed of the turbine can be adjusted, either manually or 
automatically, by continuous variation through a wide range, re- 
sulting in a great saving of power as compared with throttling 
the air flow, and also giving better control. 

The large powers now required by draft fans, often exceeding 
1000 hp., enable turbine drive to compete in economy with motor 
drive, if the latter is charged with its proper share of electrical 
losses and equipment costs. 

Finally, turbine drive, besides being more flexible and in many 
cases less expensive than electrical drive, is VASTLY MORE RELIABLE, 
since it is independent of main units and electrical circuits, and so 
long as there is steam pressure, is always ready to run. 


Write for Publication T-3519 


DELAVAL STEAM TURBINE CO., TRENTON,N. J. 


@ Velocity-stage geared turbine driving forced draft fon in stee! mill; 
using steam at 450 psi. and 750° F.; 125 hp. at 3440 r. p.m. @ Four multistage geared turbines to drive induced draft fans ; 1200 hp. 


turbine speed and 1450 r.p.m. fan speed. each at 4750 r.p.m. turbine speed and 1080 r.p.m. fan speed. 
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Permanganate TO CLARIFY A CHEMICALLY 
Crystals PURE PHARMACEUTICAL 
Sulphur Problem: Clarification of a pharmaceutical 
Crystal product. Absolute clarity and purity 

rysrats was a definite requirement because the . 
Perfumes & roduct is used for injection into the < 
E blood stream. 

— Solution: Centrifugal with non-corrosive, 
Gelatin non-contaminating materials of construc- 

tion. Basket with special features. 
Fruit juices 
& Pulps 
Alcoholic 
liquors If chemical purity as well as clarity are essential 
to a finished product, the centrifugal almost in- 

Rayon Cake variably proves to be the most economical method. 
Cora Starch If you want facts and figures on the clarification 
Buttons 
Vegetable 
ivory ground 114 Norwood Station 
Soy Bean meal 
Health Salts 


Results: Complete solution of the clarifica- 
tion problem and a product which 
passed the most rigid inspection. 


IF YOU MANUFACTURE C. P. PRODUCTS 


of your product by centrifugal methods, send or 
bring a sample to R. E. Engineers. They will 
return it with a complete, confidential report 
without obligation to you. 


ROCHESTER ENGINEERING & CENTRIFUGAL DIVISION 


THE AMERICAN LAUNDRY MACHINERY COMPANY 


Cincinnati, Ohio 


30,000 USERS CAN’T BE WRONG 


A FEW PENNIES MORE SAVE 
DOLLARS IN OPERATING COST 


_fenkind 


This Jenkins 106-A ‘‘Family’’ is revo- 
lutionary in design—from the extra 
convenience features, to complete in- 
terchangeability of parts. Note how 
the convenient slip-on, stay-on holder 
takes but a few simple operations to 
replace a disc and get ‘‘good-as-new”’ 
valve performai.ce. 


Then there is the unique way Jenkins 
106-A ‘‘Family’’ works together—so 
that you can adapt valves to any serv- 
ice without removing bodies from the 
line. This interchangeability, which 
no other valve manufacturer offers you 
means faster, easier maintenance with 
a minimum of stock parts. Obtainable 
from your supply house. JENKINS 
BROS., 80 White St., New York, N.Y. 


Write for Bulletin 189 


A MINUTE OR TWO AND. YOU‘RE THROUGH 


1. Keep extra disc holders on hand thot have been reloaded with Jenkins 
Discs in spore time. 2. Apply a wrench to the husky one-piece bonnet and 
unscrew. By raising the spindle a turn or two you will prevent the disc holder 
from falling off the spindle. 3. Turn spindle all the woy down and disc 
holder will slip off. Slip on holder containing the new disc — return trimming 
to the body, for “good os new” service. 


POUNDS OF). 


CONDENSATE 
PER HOUR WITH 


SARCO 
STEAM 
TRAPS 


That's what Sarco Steam Traps are doing in this one 
drying room of a large tape paper manufacturing | 
lant in the Midwest. The views show a few of the 47 
Sitee Float-Thermostatic Traps on the drying coils 
and some of the No. 9-200 Traps for individual vent- 
ing of each coil. And the steam pressure varies from 
10 to 130 Ibs. Hundreds of other Sarco’s are used in 
this plant—many of them for more than |0 years, 24 
hours a day, 6 days a week. Sarco Temperature Con- 
trols are giving similar service in this plant. Ask for 
Catalog Nos. 38 and 48. 


SARCO COMPANY, INC. 
183 Madison Avenue, New York, N. Y. 
SAVES STEAM sarcocanana ito. FEDERAL BLOG. TORONTO, ONT. 


SARC 
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CHECK CORROSION 


AT THIS SOURCE 


HOUGH it may start in one tiny spot, cor- 
| oom can rapidly spread and destroy 
the efficiency of wire screens, sieves, strain- 
ers and similar metal products. However, 
you can effectively combat such deteriora- 
tion—at surprisingly low cost, with coatings 
of heat-reactive varnishes based on BAKELITE 
Resins. 

Resistant not only to moisture, but also 
to chemicals, heat and abrasion, these 
modern anti-corrosive finishes are providing 
enduring protection for a diversity of equip- 
ment, ranging from coatings for pump im- 
pellers to linings for huge storage tanks. 


Enlist the cooperation of Bakelite Re- 
search Laboratories in determining how 
readily these economical coatings can solve 
many of your surface-maintenance problems. 
Ask also for informative Portfolio 5. 


BAKELITE CORPORATION 
Unit of Union Carbide anid Carbon Corporation 


30 EAST 42nd STREET, NEW YORK 


BAKELITE 


manne 


The word “Bokelite” ond the B Symbol ore registered tade morks 
identitying products oo of Bobelte Corporation 


SYNTHETIC RESINS 
FOR ANTI-CORROSIVE FINISHES 
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Quick Answers To Your 
Laboratory Equipment Problems 


The expanding defense program may suddenly tax your laboratory 
facilities. You will be glad to know that at Kewaunee’s two great 
plants (Kewaunee, Wis. and Adrian, Mich.) we have the answer, 
(in wood or in metal) to your problem of getting the most modern, 
convenient and efficient Laboratory Equipment into service quickly. 
You pay no price penalty for Kewaunee’s practical knowledge and 
years of experience in equipping leading Industrial Laboratories 
of this country. You profit immeasurably by Kewaunee’s facilities 
for serving you promptly without ever endangering the standards 
of quality for which Kewaunee is famous. 


We invite your inquiry. 


Eastern Branch: Aether Co Mid-West Office: 
220 420d St., A fe !208 Madison St., 
New York, N.Y. “RABORATORY  FURWITURE Yo 


Evanston, 


Cc. G. Campbell, Pres. and Gen. Mgr. 
106 Lincoln St., Kewaunee, Wis. 


REPRESENTATIVES IN PRINCIPAL CITIES 


Specify KARCITE SINKS 


(MOLDED CERAMIC) 


A Kewaunee product developed in 


the Laboratories of Mellon Institute 
of Industrial Research. Molded in one 
piece with rounded corners and perfect 
slope to drain. Free from distortion—in- 
ert to solvents and mineral acids (except 
hydro fluoric). Will mot crack or break 
under ordinary weight shocks and thermal 
shocks. Gray black color—smooth-sur- 
faced—duli gloss finish. Lighter—stronger—easier to clean. Also dis- 
tributed by most other leading manufacturers of Laboratory Furniture. 
So, on all orders, specify Karcite Sinks. Write for Catalog and Price List. 


| 


Wall Table Hood and Desk 
No. §-2055 
With 2 Karcite Sinks 


Karcite Sink 
No. S-675 


0 a's 


TANK 


GET ITS 
“SECOND 


= 

= 


d fi b f 1o | Dart Unions consistently get off the same dependable tightness 
You can judge a oe +4 — poe te | to @ good start, make up tight as the first time installed. .. . 
experience in the field of e — li S “a quickly, stay tight unfailingly. It’s just plain, common-sense 
water tanks includes a complete rie But the most important ability of economy to take advantage of 
tanks ranging from 5,000 to 2,000,000 gallon Darts shows up best in the long Darts repeated-use. It assures 
capacity. run: Take down a Dart, re- you lower cost-por-tight-joint. 

install it, and you'll find it So next time you change or a 

holds the same stride, assures piping, use Darts and save. 


pipes, vats, boilers, etc. Let us know your 
needs in fabrication! Write for “Tank Talk” 
No. 25-B. 


Tank Builders For Over 80 Years! 


R. D.COLE MANUFACTURING CO. 
ESTABLISHED 1854 


NEWNAN —— GEORGIA 
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Provide 35% Lower 


At right: 250 horsepower Century 
Squirrel Cage Motor driving a 
pump. 


SCX MOTORS 


Centrifugal Pumps 
Air Conditioning Fans and Blowers 


It will pay you to investigate the advantages 
of Century Type SCX Squirrel Cage Induction 
Motors for applications where very low start- 
ing current is an essential requirement. 


This type of Century Motor will help solve 
such problems as voltage fluctuations caused 
by the shock of heavy motor starting current— 
limited starter and transformer capacity—and 
in many applications results in a saving on 
expensive motor control accessories. 


As an example, one Century customer using 
three 250 horsepower Type SCX Motors, driv- 
ing large pumps, has limited his starting cur- 
rent to 2400 amperes per motor on a 208 volt 
net work line. 220 volt motors would require 
only 2270 amperes. Here is definite proof of 
the ability of Century Type SCX 
Motors to keep starting current low. 


Century manufactures a wide variety of 
motor types, from fractional to 600 horsepower, 
all of which are equally effective in solving 
the numerous problems of industrial, commer- 
cial and domestic motor drives. 


For many years, Century has specialized 
in the problems of refrigeration and air con- 
ditioning motorization. As a result, Century 
has developed specialized motors which have 
met the exacting requirements of thousands 
of installations in your industry. For complete 
information call in your nearest Century 
Motor Specialist — his advice is valuable and 
always at your service. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 


Offices and Stock Points in Principal Cities 


Starting 


One of the Largest Exclusive Motor Manufacturers in the World 
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When filter presses were needed in great number 
to meet the exigencies of the last war, cast iron or 
wood construction in a few standard designs was 
about all you could get. 


But to-day we are prepared to help the National 
Defense Program with hundreds of new filter press 
types to meet the process industries’ vastly expanded 
and more complicated production. 


Stainless steel, aluminum, nickel, bronze, rubber 
and plastics (to mention just a few). Filter presses 
with various methods of feed and discharge, with 
designs to give varying flow rates, with the applica- 
tion of special methods of heating or cooling the 
product during the filtration, or facilities for the 
use of filter aids or special construction for opera- 
tion under very high pressures. The story is end- 
less. 


The point is we’ve kept pace, always ready to build 
that filter press which best ties into a particular 
process. 


The story of the Shriver Filter Press is the story 
of filtration progress. Let the Shriver Catalog tell 
you how. Write to T. Shriver & Company, 802 
Hamilton St., Harrison, N. J. 


Large 30 chamber, side 
feed filter press of Ni- 
Resist for alkaline 
slurries. 


Aluminum filter press, 
brine cooled, for sepa- 
rating winterized oils 
at 150 Ibs. pressure. 


‘hriver 


Speedy and thoro pulverizing in a single step—that's 
the One Step Mikro-Pulverizer. One pass thru the mill 
generally results in a finished product—pulverized and 
blended; no bolting or separating necessary. 

Dustless operation without fans or cyclones. Aston- 
Large and small units. 


ishing savings in time and labor. 
Performance guaranteed. 


Write for new 32 page catalog. 
PULVERIZING MACHINERY CO. 


Valley Road 


In TABER it means Lower Pump- 
ing Costs and Longer Operation 


@ You cut costs on production 
troubles due to mis-applied ordi- 
nary pumps, because Taber Ver- 
tical Pumps FIT your job without 
special cost. 


Various Submerged Types 


Taber Pumps are built in all cast- 
able-machinable alloys or iron 
and steel...in a wide range of 
sizes and capacities. 


Send for Bulletin V-735 
This bulletin helpfully describes 


Taber Vertical Pumps. Illustrates | 


many applications of these pumps 
to most any processing industry. 


TABER PUMP CO. (Est. 1859) | 


294 Elm Street .,.. Buffalo, N. Y. 


(> Protect Your Production 


Schedule with TABER Pumps 


e DECEMBER 1940 e CHEMICAL & METALLURGICAL ENGINEERING 


Roselle Park, N. J. 


rt = Blending) 
sarang 
| What Does “LOW COST” 
1940 
| 90 


CHEMICAL & METALLURGICAL ENGINEERING e 


PREPARED PRODUCE 


WITH TAYLOR’S HELP 


ACTORIES hum from coast to coast. Plant 

lights shine out all through the night. 
Sounds and sights of this nation preparing 
to protect our peace, our freedom, our good 
American way of life. 

American Industry has buckled down to 
its biggest production job since a similar 
time of need, twenty-odd years ago, and is 
doing a grand job of it. More clothing, more 
food, more power, more petroleum are al- 
ready being produced. From eastern to 
western oceans, vital industrial processes 
have been stepped up amazingly. 

And they have been stepped up confi- 
dently, with the absolute assurance that 
swiftly increased quantity will not mean 
decreased quality. 

That’s where Taylor comes in. Taylor 
Instruments are helping Industry speed up 
safe production. Taylor Instruments are 


The new 


BE PREPARED WITH 


helping Industry produce to more rigid spe- 
cifications easily, fully, and economically. 
Modern plants use Taylor Instruments— 
like the great new Taylor Fulscope Control- 
ler (the unique five-in-one controller!)—to 
help make plant operations— manufactur- 
ing, processing, or whatever they may be 
automatically exact, automatically foolproof, 
automatically faster and more efficient. 


Even in crisis, American Industry can be 
confident. Nowhere else in the world are 
finer instruments more completely guard- 
ing vitally necessary operations. 

Taylor is glad and grateful for this vast, 
unique opportunity to help America “Be 
Prepared.”” Uncle Sam will be ready. The 
United States is prepared to produce. We are 
producing. Our production is our defense. 

Taylor Instrument Companies, Roches- 
ter, N. Y. Plant also in Toronto, Canada. 


Taylor Fulscope Controller 
helping Industry's 
huge preparedness program 


indicating 


Recording - Controlling 


TEMPERATURE, PRESSURE, FLOW 


and LEVEL INSTRUMENTS 
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An outstanding fact that we have learned about 
Dust during the past 25 years is that Dust 
ALWAYS causes a LOSS, and that wherever in- 
stalled DRACCO Dust Control ALWAYS SAVES 
MONEY. Even a small amount of Dust causes so 
many losses that profits are REDUCED. DRACCO 
Dust Control increases plant efficiency, reduces 
repair costs—this results in HIGHER PROFITS. 
Dust from one operation may be controlled for 
as little as $195.00. 


Dust problems are complicated, and many angles must be considered 
in order to arrive at the best solution. After 25 years of practical 
experience DRACCO Engineers are experts — their sound advice is 
yours for the asking. Write today for further information. 


@ For Further Information Write @ 
DRACCO CORPORATION 


Successors to The Dust Recovering & Conveying Co. 


4071 E. 116th S#. Cleveland, Ohio 
New York Office, 130 W. 42nd St. 


PNEUMATIC CONVEYORS #® DUST COLLECTORS 
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We are proud of the 
fact that more than 90% 
of the engineers who 
request working samples 
of Greene, Tweed Pack- 
ings become permanent 
users. Such remarkable 
approval by these engi- 
neers who have tested our packings under 


. gla every conceivable condition should con- 
Pp 1 | vince _ that you cannot afford to delay 

ter cotvente, eite in making your own tests. If you want 
‘Purng longer packing life, less wear and less 


Gusditietin frequent shut- downs for repacking, send 
right now for your free working sample 


PorNa specifying size and service. 


Te GREENE, TWEED & CO. 
HEAT Self-Lubricating and Sheet Packings 


ge cere! ofl purpose shes! 


101 Park Ave., New York, N. Y. 


US Per OF Established 1863 


PRODUCTION 


that's efficiency in 
production and hundreds of outstanding plants 
in the chemical process industries have discov- 
ered that Graver-Built equipment does a top 
flight job. 
For a prompt quotation on fabricated steel or 
non-corrosive composite plate equipment. mail 
your specifications to Graver Tank & Mfg. Co., 
Inc., Dept. 20, East Chicago, Indiana. 


Welded Tank—Dia. 11 ft. Length 25 ft. 6 in. 
Built for a large chemical company. 


2 
| NAG] SAMPLE... IS OUR 
STAR SALESMAN 
: ‘PALMETTO 
fer end het Nude 
| parco 
for wore: 
GUTNI 
| 3 PACKING 
“3 q \ 
: 
GRAVER TANK & MFG. (O..[NG. 


Qyder “> Mop 


til you 
have looked over 


line of 


“READY-MADE 


Just because a valve-job looks hard to fit... 
that’s no reason to jump at the conclusion that 
you're in for the extra expense of a special order. 
Just the opposite . . . it’s a good reason to see 
whether you can save time and money by supply- 
ing your requirements from Chapman's standard 
line. 

For there are numbers of Chapman S/andard 
Valves that would be classed and priced as 
“specials” in any other line. All types of valves 
in iron and bronze . . . plus a complete line of 
valves and fittings in chromium, nickel, and 
molybdenum alloys. So next time you have a 


valve-job that’s out of the ordinary . . . see what 

savings there may be in store for you here. C H A p Mi A N V A LV "a 
LATE NEWS NOTE: New Chapman Process 

gives Chapman steam and water valves the ex- M A N U F A CTU R | NG CO. 


clusive advaniage of super-hardened stainless parts. 
This mearis longer valve-life ... greater valve-value. 'NDIAN ORCHARD, MASSAC HUSETTS 


Write for details today. 9029 


CHEMICAL & METALLURGICAL ENGINEERING e DECEMBER 1940 e 


93 


i 
yh 
; 
& 
| 
i, 


STOCKS LOW? 
GET A DOPP! 


HEAT, COOL AND MIX YOUR PASTY MA- 
TERIALS FASTER BETTER AND CHEAPER 
WITH A DOPP. 


ow 


> “ 


A sizing manufacturer who has just installed a mixer 
of the style illustrated, but larger, writes: “Your keitle 
is doing a good job and we are able to make sizing 
materials with this equipment that we were never able 


to make in the past and already we have noticed a “We particularly like the scraping arrangement” 


—write the soap manufacturers using this unit. 
great improvement in our volume of sales. They should! It cuts their batch time in half. 


MADE TRUE STAY TRUE 


SOWERS MANUFACTURING CO., 1302 NIAGARA ST., BUFFALO, N. Y. 


Micro-Control 
DAMPERS! 


Provides accurate, 
automatic, proportioning | 

control for processing op- | | 
erations where a remote 
bulb instrument is desired | 
to govern positioning of 
dampers. For tempera- 
tures up to 500 F. Write i) 
for new Bulletin F-1675. | 


QUALITY BUILT OUR BUSINESS 
QUALITY KEEPS US BUSY 


ELECTRIC SYSTEM OF TEMPERATURE CONTROL i: 
BARBER-COLMAN COMPANY The HAUSER-STANDER TANK Co. 
ROCKFORD, ILLINOIS 4818 Spring Grove Ave. Cincinnati, O. 
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SOLIDS OUT OF LIQUIDS 
THE ROBINS WAY 


The Robins method of separating solids from liquids by 
rapid vibration over a fine screen surface has proven most 
effective and efficient. It has improved product, reduced 

process cost and cut down equipment investment in fish and vege- 
table oil reclamation, separating cement slurry, dewatering of rubber in process, 


and in other dehydrating operations in the chemical industry. Robins Engineers 


will gladly study your processing operation and quote you facts and figures on 
separating solids from liquids THE ROBINS WAY. *e 


Send for bulletin No. 107 “Liquid Screens”. It shows photographs 
of screens in actual use and lists standard sizes. Special screens are 
available for special purposes. 


ROBINS CONVEYING BELT CO. OBINS 


PASSAIC, NEW JERSEY 
Offices in principal cities. sad EQUIPMENT 
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The shearing action of 
the rotating ball plug 
in Sphero Valves cuts 
through scale or thick 
viscous materials as it 
revolves when open- § 
ing or closing. This, 
and the perfect seat- 
ing of the ball, assures 
a tight, leak-proof 
seal, 


250 Ibs. steam pressure 


The round portway in the plug gives an open- 
ing the same size as in the pipe and reduces 
pressure loss. 

Wear on the seat rings is reduced to a mini- 
mum by the rotary movement of the ball because 
they are not in contact with the flow when valve 
is wide open or closed. 

Fairbanks Sphero Valves are easier and 
quicker to operate. Working parts can be re- 
newed on the line. 

Other features which recommend them for 
blow-off purposes and services where a full flow, 
quick-acting valve is required, are explained in 
catalog No. 21. Write for a copy. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks, 
Truck Casters and Wheelbarrows 


401 Lafayette St., New York, N. Y. 


Boston, Mass., Pittsburgh, Pa.—Distributors in Principal Cities 


Sphero Valves 


OWAN CONTROL 


THE ROWAN CONTROLLER CO.. BALTIMORE. MD 


Foresighted manufacturers are spending 
money in these pages to tell you about 
their products and service. They are ever- 
ready to help you solve your problems. 
Find out what they can do to help youl 
Write today! 


“An Advertised Product is a Dependable Product!” 
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YEAR AND NUMB 
OF UNITS ORDERED 
33 '34 '36 '38 |'39 "40 
2/3 
2 3 
Path of gases through slag 2 | — 
screen, across large tubes 
and superheater in first - 2 
pass, and smaller tubes in ! 
the second and third 2 ! 
passes. re 4 212 
H 
5/2 3 
B&W Integral-Furnace Boiler, a mod- N ! ! 
ern, complete unit adaptable to small 2 | 
plants as well as to those of moderate (e) tlt ie 
size. p ! 
Thirty-two industrial companies and subsidiaries who ° ! % 
bought B&W Integral-Furnace Boilers have ordered addi- 2 2/! 
tional units of the same type. The reorders exceed the 5 J 1 : 
total of the original purchases by 54 per cent. rT Ts I 
The initial orders were placed on faith in B&W engineer- 7 1/2 1/2/22 
ing and ability and willingness to make every unit perform = u rly S 
as expected. Each repeat order was founded on the owner's 2 Z 
experience with the Integral-Furnace Boiler itself, a unit that Ww 213 . 
has demonstrated its ability to meet the ultimate test— Xx ? % 
satisfactory performance. Y 
Owners of these modern B&W Boilers (more than 275 Zz tl A 
are in service) know that, all costs included, the B&W AA | 3 j 
Integral-Furnace Boiler produces the most steam per dollar. BB 
For detailed description of B&W Integral-Furnace Boil- | CC é < 
ers, ask for Bulletin G-1I7-A. DD 2 [12 
The Babcock & Wilcox Company, 85 Liberty St.. New York, N. Y. EE : 2 
FF 2 G-192 


SABCC 
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Editorial Reprints and Supplements 
for the Chemical Engineer's Data File 


FLOW SHEETS 


A. "Chem. & Met.'s Chemical Engineering Flow Sheets.” Third Edition. Revised and Enlarged. Published April 1940. 128-page book includ- 
ing 120 flow sheets of process industries. Each flow sheet on a separate 8!/2xI! in. page, printed one side only, Pages lie flat when 


MATERIALS OF CONSTRUCTION 


K. “Chemical Engineering Materials of Construction.” Reprinted from September 1940 issue. 16-page report on materials used for 
construction of chemical process equipment, supplemented with a 31x44-in. wall chart. The report emphasizes corrosion 

B. "Data Sheets on Materials of Construction, 1938-39 edition.” Reprinted from November 1938 issue. 38-page booklet with physical 


properties and chemical compositions for more than 800 corrosion-, heat- and abrasion-resistant materials used in construction of process 
equipment. Trade names and manufacturers are given... $0.25 


REPORTS 


C. "Chem. & Met. Repert on Plant Lighting.” Reprinted from January 1940 issue. 8-page engineering study of problem of lighting as 
related to chemical plants. Includes tables for minimum standard illumination and fire-hazard properties of chemicals...... Price $0.25 
D. “Chem. & Met. Report on Raw Materials.” Reprinted from February 1940 issue. 32-page study on market and economic factors in 
chemical industry. Includes annual review statistics for 1939. Illustrated with charts and graphs in color. Also includes 3-page wall chart 


F. “Opportunities in the Pulp and Paper Industry." Reprinted from April 1940 issue. 8-page report on kinds of jobs available, lines of 
H. "Chemical Engineering Opportunities in Petroleum Refining.” Reprinted from June 1940 issue. 8-page report on the work, salary 
and chances of advancement of the chemical engineer in the petroleum industry Price $0.25 
1. “Mechanical Power Transmission." Reprinted from July 1940 issue. 8-page report which indicates what types of equipment are avail- 
J. “Measurement and Control of pH." Reprinted from August 1940 issue. 8-page report on a subject which is progressing rapidly 
because of the increasing number of industrial applications and installations Price $0.25 
L. "Chemical Plant Safety and Fire Protection.” Reprinted from October 1940 issue. 8-page report on causes of accidents and personal 
injuries in the chemical process industries and means for their avoidance ..... Price $0.25 


M. “Chemicals in the National Economy.” Reprinted from November 1940 issue. 16-page report on how American chemical industry is 


. "Maintenance in Chemical Process Industries." Reprinted from December 1940 issue. 8-page symposium on maintenance, a subject 
of increasing interest to chemical engineers and importance in the National Defense Program.......................... Price $0.25 


MISCELLANEOUS 


O. "Public Relations for Process Industries.” Reprinted from October 1938 issue. |6-page presentation setting forth facts about chemical 


industry—jobs, money, purchases, sales, services—and how they may be used in an effective public relations program...... Price $0.25 
P. “Process Equipment Design." 48-page reprint from May 1939 issue discussing fundamentals and practice of chemical engineering “Design 


S. “Temperature Conversion Tables." By Albert Sauveur, One sheet with Interconversion Tables and Chart for Units of Volume and Weight, 


ARTICLES 


Reprints of the following articles are available. As long as the limited supply lasts, they will be sent gratis upon receipt of a stamped, 
self addressed envelope. 


T. "Tremendous Trifles." By Chester H. Penning. 4-page article from February 1939 issue. 

W. “Explosions That Weren't Planned.” By Ernst Berl. 4-page article from April 1940 issue. 

Y. “Alkali-Chlorine Developments.” By R. L. Murray. 5-page article from June 1940 issue. 

Z. “What You Can Do For National Defense." By Major M. E. Barker. 2-page article from July 1940 issue. 
TT. “Leather Cloth From Chemicals." By Melvin E. Clark, 4-page article from August 1940 issue. 


CHEMICAL & METALLURGICAL ENGINEERING 


Order by letter | 390 West 42nd Street, New York City 


Please send me .... copies of the following reprints, circled below. 
I enclose check ( ) money order ( ) for $.......... 


and Save Time ABCDFHIJKLMNOPSTWYZTT 


Special prices on large quantities. | 
Quantities limited to stock on hand, City | 
12-40-98 
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YOUR HUMIDITY TROUBLES 


LECTRODRYER 


“ACTIVATED ALUMINA SYSTEM" 


LECTRODRYER ADSORPTION SYSTEM DRYING 
ANNEALING GASES IN A STEEL MILL 


LECTRODRYERS for operation at atmospheric 
pressure are being used to maintain lower than 
normal relative humidities, in rooms for pack- 
aging, processing, or’ storing of hygroscopic 
materials, for supplying dehumidified air to 
tableting or coating processes for low tempera- 
ture drying problems, for prevention of moisture 
condensation in rooms or on materials, for pro- 
viding dehumidified air for metal processes and 
numerous other uses. 


LECTRODRYERS for operation at higher pres- 


sures are being used for drying annealing at- 
mospheres, for drying carbon dioxide in dry ice 
manufacture, for drying hydrogen for protec- 
tive atmospheres for molybdenum wound heat- 
ing elements, for drying oxygen and other 
gases for bottling, for drying compressed air 
in liquid air plants, for preventing freeze ups in 
lines, for refrigeration tubing, for air operated 
control instruments, for unloading chlorine tanks 
for drying natural gas for hydrate prevention, 
for repressuring applications, etc., etc. 


PITTSBURGH LECTRODRYER 
CORPORATION 


32ND ST. & PUTNEY WAY 
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fine enough for sieving pigments 


ES, Roebling makes wire screening fine enough for 
various sizes of ground pigments...and at 
the other extreme, coarse enough for grading wood pulp 
chips in paper mills. Roebling makes both these and every- 
thing between. 

Do your screening requirements include flexibility; pre- 
cision; rigidity; or resistance to wear, heat, water, steam, 
chemicals, fruit juices? Should your screening be fabri- 
cated of Steel, Galvanized or Stainless Steel, Monel, Brass, 
Copper, or Phosphor Bronze? Whatever the service re- 
quirements, there is a “Jersey” metallic filter cloth or wire 
screening exactly suited to the job. 


Dutch Weave Twilled Filter Cloth 


Jersey Stranded Flexible Filter Cloth 


And |to help solve your filtering or screening problems 
—Roebling offers you nearly a century of wire fabricat- 
ing experience. This assures you the correct choice of 
metal, lasting service, and accurately filtered or graded 
material at high capacity. 

We will be glad to supply further information or to 
quote on your requirements. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 


Branches in Principal Cities 


Manufacturers of Woven Wire Fabrics, Wire Rope, Electric Wires and 
Cables, Cold Rolled Strip Steel 


EEE 


Oblong Mesh Wire Screen 


Square Mesh Wire Screen 


NEARLY A CENTURY OF WIRE FABRICATING SPELLS THE DIFFERENCE 
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Industrial Alcohol Distilleries 


Ethyl and Butyl Alcohol Distilleries 


Solvent Extraction Units 


Petroleum Refineries 


Solvent Recovery Processes 


Fractionating Columns 


Continuous and Batch Stills 


Yeasting and Fermenting Equipment 


Dry Ice Plants 


To the study of distillation or other chemical problems, Lummus brings skilled person- 

nel, complete fabricating facilities and a research laboratory of semi-commercial 

size in which processes can be developed and brought to commercial scale. 
THE LUMMUS COMPANY, 420 Lexington Avenue, NEW YORK, N. Y. 


S00 SOUTH MICHIGAN AVENUE, CHICAGO. ILL. - 411 WEST FIFTH STREET, LOS ANGELES, CAL. * 3028 WROXTON AVENUE, HOUSTON, TEXAS 
BUSH HOUSE, ALDWYCH, LONDON, W. C.2 + FLORIDA 671, BUENOS AIRES, ARGENTINA 


CHEMICAL DISTILLATION EQUIPMENT 
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A BUSY SPACE BUYER suggests displaying 
this sign in the lobby of every advertiser 
and advertising agency. 


PUBLISHERS REPRESENTA | 
Please do not ask for an interview unless 
prepared to submit verihed facts and 
figures in accordance with our stand- 
ards of cieuion ves 
ADVERTISING 


not? 


HE days of blind space buying are 

over. To ask an advertiser to select 
media on the basis of unsupported facts 
and figures is like asking him to sign a 
blank check. 

Today advertisers have definite stand- 
ards for circulation values. They want 
to know, by these standards, how much 
circulation a publication has, where it 
goes, how it was obtained, 


can select media intelligently and buy 
space with assurance that they will get 
what they pay for. 

To cooperate with advertisers and tell 
our circulation story by their own stand- 
ards we belong to the Audit Bureau of 
Circulations, a cooperative organization 
of advertisers, advertising agencies and 
publishers. Our A. B.C. report giving 

complete and audited in- 


how much the readers 


formation about our cir- 


paid and many other 
facts that bear on the 
advertising value of a 
business paper. With these 
facts, verified, advertisers 


A. B. C. PROTECTS 
YOUR ADVERTISING 


Paid subscriptions, renewals, 
evidence of reader interest, 
are among many facts in 
A. B. C. reports that are 
definite guides to effective 
media selection. When you 
buy space in A. B. C. oub- 
lications your advertising 
is safeguarded by audited 
circulation. Always ask 
for A. B. C. reports. 


CHEMICAL 


& METALLURGICAL 


culation is the advertisers’ 
assurance that their ad- 
vertising investments are 
protected by known, veri- 
fied values. 


A.8.C.=AUDIT BUREAU OF CIRCULATIONS=FACTS AS A MEASURE OF CIRCULATION VALUES 
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ENGINEERING 


“One of Industries Great Papers” 
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% The tanks Manian on this page provide facilities for storing three different 
oil products under pressure. Many other liquids and gases can be handled and 
stored advantageously in pressure containers. We build cylindrical, spherical and 
spheroidal structures in standard capacities from 1,000 to 120,000-bbls. for 2', 
to 250 lbs. per sq. in. pressure. Also special designs and flat-bottom or elevated 
storage tanks. Write our nearest office for estimating figures. 


RE 


@ ABOVE: These four 25,000-bbl. @ LOWER LEFT: 12,500-bbl. Hemis- @ LOWER RIGHT: Six 1,000-bbl. bu- 
Hortonspheroids are used to store pheroid for storing high gravity motor tane tanks at a marketing terminal. 


natural gasoline at 15 Ibs. pressure. fuel under 2144 Ibs. pressure. The operate at 80 Ibs. pressure. 


Angeles.... 
Liberty Bank Bldg. San Francisco... 
Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Detroit. 1503 Lafayette Bldg. Cleveland... Rockefeller Bldg. Tulsa .... | 
New York. Broadway Bldg. Birmingham is 
me IN BIRMINGHAM, CHICAGO AND GREENVILLE, 
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CHEM METS THEME ISSUES 


for 1941 — 


FEBRUARY: 


The 3rd “FACTS and FIGURES of AMERICAN CHEMICAL 
INDUSTRY”—an annual statistical review. 


MAY: 


“CHEMICAL ENGINEERING UNIT OPERATIONS and EQUIP- 
MENT”—a critical study of performance, specifications, 
and policies regarding depreciation, obsolescence and 
replacement. 


SEPTEMBER: 
“CHEMICAL ENGINEERING DEVELOPMENTS on the PACIFIC 
COAST”—a regional survey. 


NOVEMBER: 


“18th EXPOSITION of CHEMICAL INDUSTRIES” issue— 
featuring Chem & Met's 5th Award For Chemical Engineering 
Achievement. 


Advertising Forms Close the 25th of the month preceding 
month of publication. 


CHEMICAL 


AND METALLURGICAL 


ENGINEERING 


"One of Industry's Great Shopping Centers” 


A McGraw-Hill Publication 
330 West 42nd Street, New York, N. Y. 
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STEAM JACKETED KETTLES 


A TYPE and SIZE FOR EVERY FOOD PROCESSING REQUIREMENT 


Manufactured by craftsmen with many years of 
specialized experience in the fabrication of corrosion- 
resisting vessels of Stainless Steel, Monel Metal and 
Pure Nickel, Lee Kettles are famous for their immunity 
to food acids, their brilliant, smooth, easy-to-clean sur- 
faces and their extraordinary toughness and strength. 
Check your needs from the new 32 page Lee Catalog 
No. 40. Do you have your copy? 


Available inthe | LEE METAL PRODUCTS CO., INC. 


PHILIPSBURG, PA. 


PINE STREET 


TO MEN WHO READ ADVERTISEMENTS + 


You read the advertising pages of Chem. & Met. looking for a certain piece of equip- 


ment, or perhaps a particular raw material, or data on some cost saving process 


you've heard about. We imagine you usually find what you want, for our advertising 


section is a representative one; but, if it isn’t advertised in Chem. & Met. we will be 


glad to have you write us for what-and-where-to-buy information. 


PROFESSIONAL SERVICES 


Plant Design © General Consulting © Testing © Patents © Research * Management 


Chemical, Bacteriological and Nutritional Analysis 


CARL DEMRICK 


Technical Translations 


Send for Circular 


525 West 238th St., New York, N. Y. 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


136 Liberty St. New York, N. Y. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations * Appraisals 
Consulting Engineering 
BOSTON « NEW YORK « CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


ELECTRICAL TESTING 
LABORATORIES 


Tests 


East End Ave. at 79 St. 
NEW YORK, N. Y. 


SAMUEL P. SADTLER & SON, INC. 


CONSULTING & ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 


Established 1891 
210-S 13th St., Philadelphia, Pa. 
“Nothing Pays Like Research’’ 


DR. HANS TIEDEMANN 


Consulting Engineer 
13 A Reinanzaka 


Akasaka-ku, Tokyo 
Cable Address: Tiedemann Tokyo 


NELSON LITTELL 


U. S. and Foreign Patents 


Infringement and validity opinions 
Patent and Trademark Litigations 


22 E. 40th St., New York 


FOSTER D. SNELL, INC. 


Our staff of chemists, engineers and bac- 
with laboratories for analysis, 
research, physical testing and bacteriology 


are prepared to render you . 
Every Form of Chemical Service 
309 Washington Street Brooklyn, N. Y. 


THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers-Constructors 


REPORTS and APPRAISALS 
80 Broad Street New York : 
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SS | 
Design and Construction of Chemical Plants, Oi! 
Refineries and Pipe Lines, Pumping and Com- ' 
pressor Stations. 


WHERE BUY 


Featuring additional Equipment Materials and Supplies for the Process Industries 


COPPER - ALUMINUM STAINLESS STEEL NICKEL MONEL 

WYCKOFF 

ABREAST OF INDUSTRY’S NEEDS*#: 

D> 

REDWOOD PIPE . 
; The tremendous changes that have taken place 

Clear California Redwood pipe has greater , 4 in the chemical industry during the last 38 2 

carrying capacity than metal or concrete m4 years, have found CAMDEN COPPER meeting 7 

pipe. Does not clog, scale or pit. Light ; all new demands for equipment fabricated of — 

weight. Easily installed. Not affected by ‘ the metals listed in the surrounding border. os 

electrolysis, worms, frosts and Illustrated is an 8’ x 36’ long tank used for 

water, heavy fluids containing gr't—for storing chemicals, the nature of which necessi- 

flumes, fume ducts, etc, Sizes 1” and up. tated the use of %” thick COPPER with silver 

Pressures at 172 lbs. We also manu- Ne me een? brazed seams to resist corrosion. < 
rine : AH Call on our varied engineering consulting 

A. WYCKOFF & SON co. > in equipment built to meet your needs. 


FACTORY—!2 HOME ST.,ELMIRA,.N.Y. 
Originators of Machine Made Wood Pipe CAMDEN 
1855—Our Eighty-Filth Anniversary—1940 
NEW JERSEY 


LaMOTTE CHEMICAL 


CONTROL SERVICE. ||| HAMILTON Steam SILENT 


Jacketed KETTLES INJECTORS 


—all styles, any size 
made in Stainless 


Steel, Pure Nickel, We guarantee their capacities and that 
they perform as their name implies. 
their quality of mate- Why hesitate to eliminate the noise of 


rials, construction ; 
condensing steam, when we guarantee 


Built by an organi- full success. 
zation that has 


made kettles for For information write to 
more than 66 


io = quote and EMIL E. LU NGWITZ 


send you bulletin 
of the size and Terrill Road 


type kettle and Plainfield, N. J. 
kind of metal 
you inter- 
ested in. 


HAMILTON SALT LOSS 
Kettle Works 
Company 
Hamilton, Ohio 


LaMotte Universal pH Outfit 

This compact LaMotte Outfit is readily 
| mg ye yet it covers a wide pH range. 
an be supplied with any 3, 4, 5. 6, 7 or 
8 sets of LaMotte Permanent Color Stand- 
ards and will therefore cover any desired 
part of pH range, 0.2-13.6. Applicable 
to all types of research and industrial 
PH work. Accurate to 0.1 pH. Excel- 
lent for use with highly colored or turbid 
solutions 


Price $35.00 to $60.00 f. o. b. Balti- 
more, Md. 


LaMOTTE 


CHEMICAL PRODUCTS Co. 
Originators of Practical Application of pH Control 
Dept. M Towson, Baltimore, Md. | 


WORKERS WHO 


e USE MORTON’S SALT TABLETS ® 
Morton Salt Co., Chicago, Illinois 


FEED ACID AND ALKALI PROOF i ery Where to Buy Section 
MATERIAL LININGS AND MORTARS of Chemical and Metallur- 


BY ad gical Engineering supplements 


WEIGHT umm other advertising in this issue with 


e Ps these additional announcements 


THE CEILCOTE co of products and services essential 


t dern plant operation. Make 
MERRICK FEED-0-WEIGHT Consulting and Research Engineers ghar P P 


990 BOCEEFELLER BLDG. a habit of checking this page 
MERRICK. SCALE MFG. CO. 
PASSAIC, NEW JERSEY 


CLEVELAND, OHIO each issue. 


A Pure Oil engineer will help solve your 
lubrication problems. Write today. 


U.S.A 


PURE THREE POINT LUBRICATION 
A Complete Line of industrial Petroleum Products 
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Buflovak FLAKERS 
for Cooling and Flaking Chemicals 


ROTECTION from dust and toxic hazards is assured by these new 

BUFLOVAK Enclosed Flakers. Production is increased; power is saved; 
and knives last longer, as the result of other new features. The adherence of 
some materials to the drum can be greatly lessened by a device that wets the 
drum just before it dips into the hot or liquid material. 


The illustration shows a BUFLOVAK Enclosed Flaker equipped with automatic 
liquid feed control and a direct connected motor drive. A variable speed trans- 
mission assists in controlling the thickness of the flake and regulating the capac- 
ity of the flaker. Stainless steel is used for all parts coming in contact with the 
material. 


Flaking is a continuous process of converting many hot or liquid materials 
into flake form. The material is applied in a thin layer to a revolving drum on 
which it cools, solidifies, and is removed in flake form by a stationary knife. 


This continuous process economically replaces other forms of solidification 
. . » Offers increased production at lower cost... Time is saved . . . Working 
space is reduced . .. The necessity of crushing the finished product is avoided. 


Although your processing problem may be entirely different, the BUFLOVAK 
Organization can recommend and build equipment with similar improvements 
in operating results. 


Send for a FREE COPY of the 
New BUFLOVAK FLAKER BOOK 


Here are a few of the latest develop- 
ments described in the new BUFLOVAK 
Flaker Book: 


Enclosed types, to prevent dust and 
toxic hazards. 


Shielded types, for protection from the 
material. 


Automatic Float Control, for regulat- 
ing the supply of liquid. 
Adjustable Feed Pan. 


Wetting Roils, that lessen adherence of 
the material to the drum surface. 


Uniform Flake Size, controlled by a 


Material Breaking Device. 
Corrosion Resisting Drums. 
Variable Speed Transmission. 
Self-aligning Roller Bearings. 


BUFFALO FOUNDRY & MACHINE CO., 1551 Fillmore Ave., Buffalo, N. Y. 


NEW YORK—295 Madison Ave. CHICAGO—1636 Monadnock Bldg. CLEVELAND—726 Keith Bidg. ST. LOUIS—2217 Olive St. OAKLAND, CAL.—1305 Franklin St. 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE: 


10 cents a word, minimum charge $2.00. 
(See 1 on bow Numbers.) 


Positions Wanted (full or part-time salaried 


employment only), % the above rates. 
Proposals, 50 cents a line an insertion. 


OPPORTUNITIES 


INFORMATION: 


Bor Numbers in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


Diecount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


An advertising inch is measured % inch ver- 
tically on one column, 3 columns—-30 jomes 
—to a page. C.& 


POSITIONS VACANT 


ASSOCIATE WANTED by Midwest firm of 

consulting chemists. Young man with train- 
ing, preferably experience, in design of chemi- 
cal and processing plant. Moderate investment 
encouraged. P 99, Chemical & Metallurgical 
Engineering, 520 N. Michigan Av., Chicago, Til. 
CHEMIC METALLURGICAL or other 

Engineer with broad training and experience 
preferably in connection with vacuum tube or 
allied apparatus. Aptitude and liking for execu- 
tive work. Good opportunity with old estab- 
lished company. Give full details of experience 
in reply. P-100, Chemical & Metallurgical Engi- 
neering, 520 N. Michigan Ave., Chicago, Il 
‘HIEF DRAFTSMAN :— Permanent position 

available, should be technical college gradu- 
ate, Experience should cover supervisory work 
of draftemen, Essential also is experience in 
plant layout, structural, and design of chemical 
plant equipment. Reply stating age, education, 
marital status, details of experience and salary 
required P-101, Chemical & Metallurgical 


XTILE FOREMAN Viscose 
in Brazil. Viscose Spinning, twisting, reel- 
ing, coning and winding. In replving give 
personal data and details of education and 
experience. Transportation expenses paid to 
Brazil. Reply to P-105, Chemical & Metal- 
lurgical Engineering, 330 W. 42nd St., N. Y. C. 


EMPLOYMENT SERVICE 

SALARIED POSITIONS. $2,500 to "$25,000. 
This thoroughly organized advertising serv- 
lee of 31 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the caliber indicated above, 
through a procedure individualized to each 
client's personal requirements. Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
rovision as stipulated in our agreement. 
dentity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 260 Delward 
Bidg., Buffalo, N. Y. 
Executives and Te hnical Men Qualified can- 
didate desiring $2,500 to $20,000 positions 
may contact employers through our confiden- 
tial services .established 25 years. The National 


or Rayon Plant 


Business Bourse, 20 W. Jackson Bivd., Chicago. 
POSITIONS WANTED 
MECHANICAL ENGINEER. Age 45. . Twenty- 


five years experience, chemical plant layout 
and process equipment design. A-1 drafts- 
man. designer, checker, estimator, project en- 
gineer and supervisor. Licensed professional 
engineer, New York State. New York City lo- 
cation preferred. PW-83, Chemical & Metal- 


iurgical Engineering, 330 W. 42nd St., New 
CHEMICAL ENGINEER S8.B. 1940, M.LT. 


Would like start with chemical or petroleum 
company. Prefer opportunity in research or 
development department. PW-92, Chemica) 


and etallurgical Engineering, 330 W. 42nd 
St.. New York, N. Y. 
ANALYTICAL CHEMIST. Mature, thoroughly 


experienced, metals, ores, silicates, fuel, gas, 
water, soap, alkalies PW-102, Chemical & 
Metallurgical Engineering, 330 W. 42nd St., 
New York, N. Y. 
CHEMICAL ENGINEER, 

honor society. Production and clerical experi- 
ence. Desires plant, production, development 
work. Knowledge of engineering, design, re- 
search methods. Advance amateur Photogra- 
pher. PW-107, Chemical & Metallurgical Engi- 

N. 


masters degree, 


neering, 330 W. 42nd St.. New York, 

CHEMIST, recent B. 8. wishes to start in any 
capacity in a chemical industry. Excellent 

record and references. PW-106, Chemical & 


Metallurgical Engineering, 330 W. 42nd St., 
New York, N. Y. 
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representative in India 


REPRESENTATION IN INDIA 


An American engineering company with own 


and process business is in a position to repre- 
sent other American companies now doing busi- 
ness in India or seeking to enter this field. 


Address RA 95 Chemical & Metallurgical Engineering, 330 W. 42 St., New York City 


handling its equipment 


| Will Buy or Invest 
In a Business 


I will buy or invest in a busi- 
ness doing from $50,000 to $500,- 
000 annually, provided its char- 
acter is such that I can also invest 

my interest, enthusiasm and dem- 
onstrated knowledge of sales and 
promotional work. 


I am an individual approaching 
middle age, of independent means, 
who seeks an absorbing interest 
as much as a sound, legitimate 
business. I may find my objective: 


(1) In an established business 
requiring the stimulus of new 
ideas as well as financial backing: 
(2) In a new industry past the 
experimental stage that needs 
aid to realize its possibilities. 


The business should be capable 
of handling from a Boston head- 
quarters. 


BO-94 CHEM & MET 
330 W. 42nd St., New York, N. Y. 


| Will Buy or Invest 


in a small established 


Chemical Manufacturing 
Business or Sales Agency 


Interested only in a con- 
cern whose affairs will 
stand detailed investigation 


An owner wishing to expand his or- 
ganization or desiring to retire be- 
cause of age or ill health will find 
this an opportunity to deal with a 
responsible and capable man (43 
years of age) having many years of 
successful experience. 


To permit consideration, describe 
fully the nature of your business and 
explain clearly the details of proposal. 


BO 96, Chemical & Metallurgical Engineering 
330 W. 42 St., New York City 


POSITIONS WANTED 


CHEMICAL ENGINEER, Ch.E. 1922, M. A. 

1927. Industrial experience in Research and 
testing of rubber, textiles and metals. Adminis- 
trative experience in both teaching and indus- 
try. Licensed professional Engineer. American 
married. Desire permanent position with re- 
sponsibility. Available immediately. PW-111, 
Chemical & Metallurgical Engineering, 330 W. 
42nd St., New York, N. ¥ 


POSITIONS WANTED 


CHEMICAL ENGINEER B.Ch. E. 

scholastic record. One year experience elec- 
troplating analysis, control and production 
work. Salary secondary to opportunity. Loca- 
tion immaterial. PW-103, Chemical & Metal- 
lurgical Engineering, 330 W. 42nd St., N. Y. C. 


CHEMICAL ENGINEER, JU NIOR, B.Ch.E., 

1940 Broad engineering and chemical train- 
ing—theoretical’ and practical. Mechanical 
Ability. PW-108, Chemical & Metallurgical 
Engineering, 330 w. 42nd St.. New York, N. Y. 


PL ANT SU PERV ISOR, Experienc ed Chemical 

Processing, Maintenance, Construction, Power 
Generation, Milling, Water Purification. 2, 
Married, Technical Training. Any Location. 
PW-109, Chemical & Metallurgical Engineer- 
ing, 330 W. 42nd St. New York, N. Y. 


MAINTENANC E SUP ERINTENDENT, 20 

years experience, Chemical Plant Processing, 
Maintenance, Equipment erection, Power Gen- 
eration. Technical education, Married, Citizen. 
Any Location. PW-110, Chemical & Metallurgi- 
cal Engineering, 330 W. 42nd St., New York, 
N. 
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1940 Good 


REPRESENTATIVES AVAILABLE 


PSPRESENTATION. For Venezuela. Chemi- 

cals and Process Machinery. Experienced. 
References available. A. G. Bulgaris, Chemical 
Engineer, Apartado 1752, Caracas, Venezuela. 
SOUTH AMERICAN EXPORT BUYER, leav- 

ing this month for permanent stay South 
American West Coast buying raw materials for 
American house. Offer important barter possi- 
bilities, also representations, to American Ex- 
port Concerns. RA-98, Chemical & 
cal Engineering, 330 W. 42nd St., N. ¥ 


BUSINESS OPPORTUNITY 


Industrial Site For Sale 
N. J. Industrial Plant 16000 sq. ft. 4 Concrete 
and Steel Buildings, 350006 Gal. tankage, 
Siding, Highway frontage, Transportation, 
Labor plentiful, Sacrifice, Others; 38,000 and 
75,000 Sq. Ft. . G. Mulford Company, 214 
Park Ave. Plainfield. N. J. 


WANTED 


LITHOPONE expert building of new plant 
wanted. W-97, Chemical & Metallurgical 


CHEMICAL 


Engineering, 330 W. 42nd St., New York, N. Y 
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Santa's Gifts from “Consolidated” 


IN 4 DIFFERENT WAYS 


%* Best Buys—Low Prices 

%* Expert Reconditioning 

Absolute Guarantee 

An Experienced Organization 


Typical Consolidated Offerings 


dia. & 1—30” dia. Badger — FILTERS, Nos. 12, 
all copper DISTILLATION UNITS, 11, 10, 5, 2, and laboratory 
complete; Other sizes up to 72”. insane iron and monel 

ates, sq. ft. 1—SHRIVER 42”x42” CAST IRON 
2—KELLY FILTERS, #250 and FILTER PRESS, plate-frame, 30 
5 chambers; 40 other sizes, wood, 


#450. 
6—OLIVER FILTERS 3’x2’, 


x6", woo an iron; x8’, 2—SHRIVER 30”x30”, centerfeed, re- 
8’x12’, iron and wood. cessed, cast iron Filter Presses, 


30 plates each. 
3—5’x33’ J. P. 
Vacuuns Dryers; 6—4’x 
1—-4’6”"x20’ (LOUISVILLE ‘STEAM 


TUBE DR 

K & CLAWSON Ya" 
SPHERIC DOUBLE DRUM 
DRYER, 28”x60”. 


The liquidation of the CASTA- 
LIA PORTLAND CEMENT plant 
at CASTALIA, OHIO, is nearing 
a conclusion. These remaining 
items must be sold immediately. 


Priced accordingly: 8’x125’, , 
6’x120 and 6’x60’ Rotary Kilns. x85’. 
3—Direct Heat Rotary Dryers 20— VACUUM 
—4’6x50’, double shell; 4’x YERS, No. 6, No. 5, No. 
60’, 6’x60’. Re 12, No. 23, No. 26, No. 27° 
2—5’x10’ Bonnot Ball Mills, No. 30, No. 32. 
1—Devine 52” x 126” ROTARY 


steel lining, with mtrs. 
2—5’x22’ Tube 


VACUUM DRUM DRYER; |— 


Mills, silex, with Buffalo 48”x40” bronze drums. 


t 
1—5’x26’ RUGGLES COLES Class 
1—8'x30” Hardinge Conical “A” ROTARY DRYER 
Ball Mill, iron lined, with 1—5’x36’ VULCAN TUBE MILL, 
motor. iron lined, 3-compartment, ball 
3—5’x27’ Tube Mills, silex, with charge. Used 3 days. 


motors. 


3—18 ton Steam Locomotives, 
Vulcan and Porter, 36” ga. 


Remember we 
buy single 


100—1% yd. two-way Steel Dump * 
Cars, 36” ga. 


2500 Horsepower in Electric Mo- 


* 


motors. 
* 65—-CENTRIFUGAL MACHINES from 
2” bronze & steel blankets, belt 
& motor drive. 
10—W. & P. 
all sizes from 2 to 500 gal. 
* 4—4’x7’ LEAHY VIBRATING SCREENS, 
motor driven, double deck, enclosed, 
rebuilt. 
7—TRAYLOR (JEFFREY) VIBRAT- 
ING SCREENS, two 41”x72”, 
all double deck. Used 30 days. 


4 
M 


to 


84", 
1—No. 
MER 


PULVERIZERS—0000, 00, 
5 roll low side RAYMOND 
MILLS; 


Xmas Stocking 


“CONSOLIDATED” 
SPECIALS 


!1—HERCULES 42” 
TRIFUGAL EXTRA 


* 3—TOLHURST 40” guepended CENTRI- 
FUGA 


3—PEBBLE MI 
Silex Lined; 


* |14-—-VIBRATING SCREENS; 


4’x7’, 


Robinson; 


4’x8'; 


2—5'x22” 
MI 


LLS. Also larger sizes. 


0”x3 6” 
MILL, #4XC, 


new manganese wearing parts. 


4-UNUSED 


PULV 


burners, 
4T.H. MIKRO PULVERIZERS 


for 
” 


1—10’ 


PAN 


1—LUMMUS 500 gal. 
VACUUM PAN. 

7—COPPER JACK. VACUUM PANS, 50 
gal. to 500 gal. 


i—ZAREMBA 9’ dia. triple effect basket 


ty, 
e 


gal.; 


* 1—DURIRON 750 gal. 
IRON CLOSED JACKETED 


GITATED 


8—9’x160’, 8’x150’, 8’x125’, 6’x120’, 6’x60’ 
ROTARY 
COPPER JACK. 


ect. 


8—EVAPORATORS — single, 
triple and quaaruple effects, standard 


makes. 


1—20’x20’ 
TANK, 50,000 gal.; 


jacket, 
700 gal. ane 
IRON STE 
al. DOPP CAST KETTLE; 


tors, all 3/60/440 v., includ- items or 
ed are 150 H.P.—200 H.P. * 1—650 
Slip Ring Motors, 585 RPM. ar AGITATED 
* 2—A 4’x9’ Cooling 
© \NDUSTR 4 2 plete Rolls. complete. 


Rubber Lined CEN- 
CTOR 


bottom dump, vertical 


12 


jack. and unjack. MIXERS, 


five 


“JUMBO” HAM- 


WILLIAMS 
ILL, 


1—5 Roll high side. 


LLS—1! Paterson 6'x8’ 
1—32”x42” rubber lined. 
a. 

30"x 


Tyler Hummers; 
Rotex 20”x48”, 41, #52, 
Allis-Chalmers 4’x8’, 3-deck. 


HARDINGE CONICAL BALL 


HAMMER 


GRUENDLER 
with 


roller bearings, 


KENNEDY COAL 


inc. motors, fans, 


4'x8’ 
ERIZERS 


etc. 


direct motor connection; 


KILNS. 


CALANDRIA 


heating surface. 


COPPER JACK. 


1200 sq. ft. 


2100 sq. ft. per 


Evaporator, 


double, 


STEEL STORAGE 
31,000 


Vert. 


3—10'x30’, 18,0 


KETTLE. 


lined, 
deep, 


lead 


ETT 
KETTLE, 66" 


dia. 


BUY WITH CONFIDENCE 


Did you receivé your copy of the Latest Edition of = CONSOLIDATED NEWS listing our complete stock? 


Consolidated Products 


Co., Inc. 


15 Park Row, N. Y. C. Shops: 335 Doremus Ave., Newark, N. 


Tel. BArclay 7- 06005 Every machine in your plant is used machine’ 
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COMPRESSOR 
8—Diegel, 105’, 315°, 420, 603 & 1006 ft. 
7—Belted 173’, 360’, 528’, 676’, 1000’ & 1300’. 
9—Elec, $76 ft., 1202 ft., 1570 ft., 2200 & 2850’. 
28—Steam 40 ft., 66 ft., 500 ft., 100 & 1300 ft. 
75—Low Pressure of all Types 

PLANT EQUIPMENT 
Dryers—44°x25 ft., 4x30, 5x60, 6x50 
6—4'x8' Type 39, Hummer Screens. 
5 Roll Low Side Raymond Mill 
20 Raymond Automatic Pulverizer 


R. C. Stanhope, inc.. 60 E. 42nd St.. New York, N.Y. 


1—Pennsylvania 250 C.F.M. with 75 H.P. 
1—Ingersoll Rand 900 C.F.M. with 200 synchronous motor. (180 C.F.M., actual 
. synchronous motor, Type X delivery 400 Ibs. Pressure, stroke 10 
1—Ingersoll Rand 1190 C.F.M. inches.) 
os ersoll Rand 327 C.F.M. 1—Chicago Pneumatic, 1055 C.F.M. 
ullivan 1094 C.F.M. WJ3 1—Bury 546 C.F.M. 


WE BUY PLATINUM 
SCRAP and MERCURY ... 
. » IN ANY FORM! 


Our policy is to pay highest market prices 
. » &lso to make prompt returns and hold 
goods for your approval 


Smeliters MILLER, INC. Refiners 
304 Colonial Arcade Cleveland, Ohio 


1763 ELSTON AVE. CHICAGO 
WANTED FOR SALE FOR IMMEDIATE SALE 
Kettle, with Vacuum Equipment and Pump. TANKS MAGNETIC SEPARATOR 
Complete unit preferred but any part (1) Latest I-R type Dings Magnetic Separator; 
acceptable. Kettle 500-600 gallons ca- Two Horizontal Cylindrical Tanks 6 ft. 3—10” rools complete with generator and panel 
pacity. Low pressure. Aluminum, nickel dia, x 60 ft. long. Flanged removable equipment. 
or stainless steel preferred—others con- covers both ends. ILMENITE 
sidered. Sette tur eocclteatie Approximately 500 Tons of Iimenite. Wire or write 
W-108, Chemical & Metallurgical Enereg. Consolidated Operations Corporation 
c; 330 West 42nd St.. New York City The VULCAN DETINNING CO., Sewaren, N. J. 516 Atlantic Nat’l Bank Bldg., Jacksonville, Fla. 


FOR SALE 
IMPACT PULVERIZER 


1—#1 Raymond Impact Pulverizer com- 
plete with +11 exhauster fan, separa- 


FOR SALE 
6—Pony Mixers 
2—12x30” 3-roller Paint Mills 


; WANTED 


PAPER DRYER 
OR COMPLETE COATING MACHINE 


Used paper dryer or complete paper |—20” Flat Stone Mill tor, cyclone collector 
coating machine suitable for use in |—18” Twin Iron Mills Good Condition 
pyroxylin or similar coating on paper. Price — $1,000.00 
Width up to 54”. Write full details, FS-71, Chemical & Metallurgical Engrg. FS-113, Chet 1 & Metallurgical Engrg. 
nemical ¢ a ‘ 
4 P. O. Box 270, Morristown, N. J. 330 W. 42nd St., New York City 330 W. 42nd St.. New York City 


Mr. Reader: 
Can You Shout Loud Enough 
Heard From Maine California? 


Sure, it’s a silly question —’cause everybody ads cost only a dime a word or you can “shout” 
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knows you can’t—that is, without other aid. We 
used it merely to give point and emphasis to the 
fact that this page can carry a message for you 
not only that far, but farther. Through an 
advertisement on this page you can contact men 
from Maine to California, from Florida to 
Washington, and all points in between. 

Your advertisement on this page will go before 
that special group of men who—like yourself— 
have a business interest in the operating, tech- 
nical and business problems of the Chemical and 
Process industries. These men are the over 16,000 
subscribers who read “Chem & Met” for news 
of everything pertinent to their profession. 

You can whisper or shout your message—in 
type—to these other readers. Small Want-type 


your message in prominent type—in individual 
space—at the rates quoted in the Searchlight 
heading. 

It has been “Chem & Met’s” privilege to serve 
hundreds of advertisers through its Searchlight 
Section. By far the greater part of these ad- 
vertisers have been readers of “Chem & Met” 
who recognize that other readers were most 
likely to be interested in or to respond to their 
offerings or wants. 

If you have Employment, Equipment or Business 
Opportunities to offer for the attention of other 
readers of “Chem & Met” your advertisement in 
this Section will come to their attention wherever 
they may be located. 


Departmental Advertising Staff—“CHEM. & MET.”—330 W. 42nd St., New York 
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@ SEARCHLIGHT SECTION @ 


4—Patterson Silex Lined Pebble 
Mills, approx. 7° dia. x 5° 
face. 


2—Sweetiand Filters, +7 & =10. 

1—Bawer 22” Attrition Mill. 

1—Tyler Hummer Screen, 4’x5’, motor driven. 

1—Gordon Davis 2 Truck Dryer. 

1—Devine +27 Vacuum Dryer, 17 shelves. 

1—Proctor & Schwartz 11 Unit Tunnel Dryer, 52 
trucks. 

i—Oliver Lab. Rotary Filter. 

2—Anderson i Expellers, motor driven. 

1—500 Gal. Closed Agit. Jack. Steel Kettle. 

1—900 Gal. Closed Agit. Jack. Steel Kettle. 

3—=00, and #1 Raymond Mills. 

1—Devine #30 Vacuum Dryer, 13 shelves. 

6—Ptaudler 200 & 500 gal. Jack. Glass Lined 
Kettles. 

l1—Huhn 3’x8’ Rotary Steam Tube Drye 

18—Ptaudler Glass Lined Tanks and Ketties. 

2—40 Gal. Alum. Jack. Welded Kettles. 

4—Williams Ball Bearing Hammer Mills. 

4—Day 400 to 3000 ibs. Powder Mixers. 

12—Iron & Weod Filter Presses, 12” to 48”. 

10—-Abbe Pebble Mills, Lab. to 750 Gal. 

1— 3700 DeLaval Centrifuge, motor driven. 


1—Tothurst 32” Centrifugal Copper Basket. 

1 Gruendler 50 Hammer Mill. 

1—Stedman 42” Ball Bear. Disintegrator. 

10—Closed Agit. Jack. Kettles, 250 to 1000 Gals. 

4—Ross 3 Roller Mills, 9x24", 127x300", and 
16”x40". 

6—Horiz. Jack. & Unjack. Mixers, Lab. to 300 
Gal. 


Specialists in Hydraulic Presses, Pumps, 
and Accumulators. Only partial listing. 


Send for Chem. Bulletin No. 128 and 
Hydr. No. 156 


We Buy Your Surplus Machinery For 
Cash. 


STEIN EQUIPMENT CORP. 


426 Broome St., New York City 
Phone: CAnal 6-8147 


6’x12’' Hardinge Rod Mill 
Proctor 2 Truck Dryer 

150 gallon Jacketed W & P Mixer 
5’'x12' Stokes Drum Dryer 

6’ 8”x8' Silex Lined Pebble Mill 


LAWLER COMPANY 
Metuchen, N 


BUARANTEEO. 
NEW AND REBUILT EQUIPMENT . 


FOR THE CHEMICAL AND 
PROCESS INDUSTRIES 


IT’S INVENTORY TIME! 


You have just taken Inventory or you are 
about to have it taken. What about EQUIP- 
MENT? 


Dispose of your surplus units. Turn them 
into cash . . give your plant more working 
space as well. Idle, obsolete machinery 
proves costly in many ways. FMC will pay 
good prices for your surplus equipment. 


What do you need in processing apparatus? 
Perhaps our stock will yield just the ma- 
chine NOW whereas most new 
equipment manufacturers are weeks behind 
in delivery. You save HALF too. 


Do you need a machine for a particular 
process? Our technicians may suggest 
(from experience) something that has not 
occurred to you. FMC engineers are at 
your service. 


Send for Catalog or House Organ. 


FIRST 


MACHINERY CORP. 


owl & EAST RIVER 


NEW YORK CiTy | 


FOR SALE 


250 gal. Stainless Steel Tank, jkt., t. 

1500 to 3000 gal. Stainless Steel T Tan 

2000 Aluminum Truck Tank. 

275 gal. Pfaudier Tank, jkt., agit. 48x36. 

330 gal. Pfaudier Tank, jkt., agit., 45x48. 

450 gal. Pfaudler Jacketed Tank, 54x48. 

10 H.P. Tubeless Boiler & Oil Burner. 

48” Tothurst Centrifugal, cooper basket. 

33” Devine Deodorizing Colum 

24” Sperry S.S. Filter Presa. 13 chambers. 

36” Shriver Filter Press, 18 chambers. 

No. 11 Devine Vacuum Dryer, 17 shelves. 

Double Drum D 

60 to 1000 gal. Homeogeniaere or Viscolizers. 
2” Stainless Steel Centrifugal Pump, 5 H.P. 
His to 7 ft. Copper Vacuum Pans. 

3 ft. Badger Copper Vacuum Pan, agit. 


What Have You For Sale? 
Send Us Your Inquiries 


ROBERT P. KEHOE MACHINERY COMPANY 


1 East 42nd Street, New York, N. Y. 


FOR SALE 


3-——12” Mikro Pulverizers 

2—150 gal. W. & P. Mixers. 

2—100 gal. W. & P. Mixers. 

4—40” suspended type Centrifugals. 

2—Raymond Screen Hammer Mills. 

1—Devine 4x15’ rotary Vacuum Dryer. 

2—DeLaval +600 Clarifiers. 

1—Louisville steam tube Dryer. 

6—Direct heat Dryers—3x20 to 8x70’. 

3—210 and #20 Day Imperial Mixers. 

1—28” style F Schutz- O'Neill Pulverioer. 

12—Filter Presses—i12” 18”, 24” and 30”. 

Sweetland Filter. 

1—Devine Vacuum Chamber Dryer #23. 

3—Kinney 8x8x12” Vacuum Pumps. 

5—Evaporators & Vacuum Pans. 

1—4x9’ Atmospheric Drum Dryer. 

2—Abbe Pebble Mills 45”x42” face. 
Send us a list of your idle equipment. 


EQUIPMENT SUPPLY CO. 
N. Marshfield Ave. Chicago. Tl. 


New “SEARCHLIGHT” 
Advertisements 


be received 
| by January 6th to 
appear in the Jan- 


uary issue. 


Address copy to the Departmental 
Advertising Staff 


Chemical & Metallurgical 
Engineering 
330 West 42d St., New York City 


USED STEAM JACKETED 
COPPER KETTLES 


5 gal. to 100 gal. 


2 CANDY COOLING SLABS 


BRIGHTON COPPER WORKS 
Brighton Station Cincinnati, Ohio 


1—4’6"x3’6”" PATTERSON JACKETED 
MANGANESE LINED BALL MILL, 
PRACTICALLY NEW 


25—Pebble Mills, 10 to 300 Gal. 

30—50 to 500 Gal. Copper Jacketed Kettles 
15—Pony Mixers, 8, 15 and 40 Gal. 

1—36” Shriver Varnish Filter Press 

12”, 18”, 24” and 30” closed delivery Filter Presses 
fron, Copper, Glass Lined Tanks, jacketed 

28” and 48” Stedman Disintegrators 

8—Karl Keifer Varvisco Fillers 

5—Motor driven Star Feed 

NEW MIXERS. and ex. proof, 


new's STAINLESS STEEL TANKS, built to order 
We Will Purchase Your Surplus Equipment 


MARTYN PEREZ 


Third and Wood Sts. Philadelphia, Pa. 


REBUILT 


MACHINERY 


PULVERIZERS — GRINDERS 


6—Raymond #0000, #00, #1, 3 roll, 4 roll 
10—Williams, Jaybee, Gruendier, Hammer Mills 
15—Pebble & Ball Mills, from Lab. to 1000 gal. 
1—Patterson 6x8 Bali Mill 

5—Day, Ross, 3 roller Mills, 12x30", 16”x40” 
6—Colloid Mills, U. S. and Premier 
4—Hardinge Mills 4%4’x16” to 8'x30" 


DRYERS — KILNS 
Buffalo Vac Drum 24°x20", 48"x40", 


4—Stokes, & Buffalo Atmos. Drum 3’x6’, 
4’x9’, 5’ 

4—Stokes Rotary Vac. 2’x8’, 3’x15", 4'x20’ 

5—Rotary Type, 3’x10’ to 6’x60’, direct and in- 


direct. 
5—Devine, Buffale and Stokes, Vac. Shelf. 
5—Rotary Kilns 6’x60’ to 9’x150’ 
2—Louisville Steam Tube Dryers 


STILLS — EVAPORATORS — PANS 


2—Pfaudier 100, 500 gal. 

6—Swenson, Garrigue, Zaremba, Single and 
Multiple effect Evaporators 

1—Ansonia 200 gal. Copper Steel and Condenser 

3—Copper Vacuum Pans, 60 to 400 gals. 

2—C.1. Coil Vacuum Pans, 7’, 10’ 


KETTLES — AUTOCLAVES — TANKS 


5—Burkhardt 50 to 125 gal. Copper Jacketed 
Agitated Kettles 

5—Rubber Lined Tanks 300 to 1500 ga 

12—Glass Lined Storage Tanks, 50 to or00 gals. 

5—Valley tron, Autoclaves, direct fired and 
jacketed, agitated, 10, 150, 250, 750 gal. 

1—500 gal. jacketed, agitated, glass lined 

3—Day Howard 500 gal. jacketed, agitated steel 

25—Copper, steam jacketed, 10 to 300 gal. 

4—Aluminum jacketed 40 to 150 gal. 


FILTERS 


1—Shriver 30° Steam Jacketed Cast Iron 
19—Shriver and Sperry 12” to 36” cast iron 
12—Shriver 18” to 36” wood 

3—Olivers 5'4”x4’, 6’x4’, 8’x12’ 
5—Sweetiand, #5, #7, #10, #12 
4—Kelly, #150, #450, #900 


CENTRIFUGALS 


1—Tothurst 10”°—rubber lined 

3—Flietcher & Tolhurst 32”, 40° bottom discharge 
1—Tothurst 48” Rubber Lined, motor driven 
2—Tolhurst 48” stainless steel & mone] baskets 
3—Sharples & De Laval Centrifuges 


1—Day Jumbo Jacketed Mixer, 680 gallons 

~ 1000 to 1200 gal. Vertical Mixing 
Tan 

10—200 to 3000 Ib. Dry Powder Mixers 

20—Portable Agitators, “4 to 2 HP 

5—W & P, Day, 5 to 150 gal. Double Arm Mix- 
ers, jacketed & unjacketed 


MISCELLANEOUS 
Tablet Machines, Screens, Pumps, Conveyors, 
Packaging Equipment, etc. 


EQUIPMENT Cot! 
BRII 183 VARICK ST’ 
NEW YO! YORK, N. Y. 


LIQUIDATING 


MAXWELL SUGAR COMPANY 
Send for Complete Bulletin 

Maia Items— 

4—36” Plate and Frame Filter Presses 

3—36” AT & M Centrifugals 

6—"‘U" Crystallizers, 350 cu. ft. 

1—Triple Effect Evaporator, 3500 sq. 
ft. 


2—Vacuum Pans, 7’, 10’ dia. 

1—Hersey Granulator, 5x23. 

Miscellaneous Tanks, Pumps, Beet 
Sugar Equipment, etc. 


Special Bulletins on request for Chemical, 
Paper Mill, Paint, Pharmaceutical, Soap 
and Food Machinery and Equipment 


VACUUM PUMP 


Worthington Feather Valve Dry Vacuum Pump, 
straight line cylinder sizes 18"x12", Displacement 
700 CFM 28” of Vacuum, silent chain drive, with 
40 H.P. Westinghouse A.C, Motor. 


EXCELLENT CONDITION 


DENNY & CLARK 
$10 North Marshfield Ave. CHICAGO, ILL. 
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—Remember that water has always 
been, is now, and forever will be 
one of your most vital needs. It is 
an absolute necessity for MEN, MA- 
CHINERY AND MATERIALS. Your 
present water supply may not be 
adequate for expansion—or emer- 
gency. It may be costing you too 
much, It may need enlarging. 


Now is the time to practice pre- 
paredness. Without delay you may AFFILIATED COMPANIES 
secure the cooperation of Layne En- 
gineers who will check your present co... Tenn. 


water supply and offer valuable re- Misnawana, Ino 


Allen-Bradley Co. ......... 
Alliance Oil Corp......... 


Allis-Chaimers Mfg. Co.4, 16-17, 858C Fletcher Works 


Aluminum Co. of America 


American Metal Hose (Ameri- 


can Brass Co.)........... 
American Meter Co., Inc.. 
American Pulverizer Co... 


American Tool & Mach. Co.... I! 


Greene, Tweed & Co.......... 2 
Armst 
Babcock & Wilcox Co ” Hamilton Kettle Works Co..... 106 
iis 87 Hauser-Stander Tank Co........ 94 
Barber-Colman Co. ............ 94 
72 Development Council... .890A 
Bausch & Lomb Optical Co.... 67 Ingersoll-Rand corcecesccccercos 49 
Bird Mch. Co...... 7 International Nickel Co., Inc...6, 54 
Brown Instrument Co............ 4! 
Buffalo Fdry. & Mch. Co....... 107 84 
86 
Johns-Manville ................. 881A 


Camden Copper Works, Inc.... 106 
Carbide & Carbon Chemicals 


Allegheny Ludium Steel Corp... 873 % 


a 47 Fairbanks, Morse & Co......... 33 
....37-40 Filtration Engrgs., Inc.......... 82 
874 
a 76 Frederick Iron & Steel Co...... 80 
Co., 
50 
Galigher Co., Booth.Thompson 
42 Di 
26 
General Chem. Co............. 886A 
13 General Electric Co........... 28-29 
Globe Stainless Tube Co..... 871A 


Graver Tank & Mfg. Co., Inc.. 92 


Keasbey & Mattison Co...... 36, 8! 


ume or the lowering of operation Carborundum Co. ............. 62 
cost. Behind these Engineers stand . coumaus, omo | Carey Co., 84 
ers; an organization equipped and co. Kamans City. Mo 
ing pe wells. ee, Chapman Valve Mfg. Co....... 93 LaMotte Chem. Prod. Co....... 106 
furnishing and setting pumps for a Uaeen “Garam. cansoa | Chemical Const. Corp.......... 52 Layne & Bowler, Inc............ 112 
complete Well Water Supply System. Chicago Bridge & Iron Co..... 103 Lee Metal Products Co., Inc.... 105 | 
If you want facts about Well Chicago Metal Hose Corp..... 20 Guia | 
tems, Layne Vertical Turbine Pumps. etc.. with views an re ing Machi i ; 
details about worldwide installations. write for illustrated R. 88 Drying Mac 
literature. Address. umbia em. v. © 
burgh Plate Glass Co.)..... . 70 
LAYNE & BOWLER, INC. Combustion Engrg. Co., Inc...64-65 
Dept. T-3, Memphis, Tenn. Commercial Solvents Corp.....893A Lungwitz, E. E............--+++- 106 
Corning Glass Works........... 21 Lunkenheimer Co. .............. 10 ‘ 
Cuno Engrg. Corp............. Master Elec. Co.......... 3rd Cover 
Mathieson Alkali Works, Inc.... 77 
Dart Mfg. Co.. E. M a McGraw-Hill Book Co.......... 873 : 
Metric Metal Works............ 13 T 
58 
Nash Engrg. 34 
; Nati | Box & Lumber Co.... 82 T 
Municipalities ‘industries Duriron Co., Inc. er 
Elliott Co. 14 
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r 
Aduertisers 
* 
Page Page 

ty American Chain & Cable 
: American Gas Assn..... 
4 s 


Page 
Oldbury Electro-Chem. Co..... 78 
Oliver United Filters Inc....... 890 
879 
Patterson Fdry. & Machy. Co. 
4th Cover 
Pennsylvania Salt Mfg. Co..... 878 
Philadelphia Gear Works....... 83 
Pittsburgh Corning Corp....... 53 
Pittsburgh LectroDryer Corp.... 99 
Pomona Pump Co............... 55 
Powell Co., The Wm.......... 24.25 
Proctor & Schwartz, Inc......... 8-9 
Professional Services ........... 105 
Pulverizing Meck. Coe........... 90 
Quaker Oats Co ... 868 


Raymond Pulverizing Div. Com- 
bustion Engrg. Co., Inc...... 858D 
Reading - Pratt & Cady (Div. 
American Chain & Cable Co.) 51 
Robins Conveying Belt Co...... 95 
Robinson Mfg. Co 


Rochester Engrg. & Cent. Div. 
(Amer. Laundry Mch. Co.)... 86 


Roebling'’s Sons, J. A.......... 100 
Rowan Controller Co........... % 
Ryerson & Son, Inc., J. T....... 874 
Searchlight Section .......... 108-11 
9 
Simplex Valve & Meter Co..... 885 
S. K. F. Industries, Inc......... 14 
Selvey Sales Corp.............. 78 
Sprout-Waldron Mfg. Co....... 867 
Standard Conveyor Co......... 8938 
Standard Oil Co. (Indiana)... 
Insert 73.74 
Stearns Magnetic Mfg. Co...... 884 


Stebbins Engrg. & Mfg. Co.... 883 
Stephens-Adamson Mfg. Co....888A 


Stokes Mch. Co., F. J.......... 68 
Swenson Evaporator Co....... 858A 
Taber Pump Co................. © 
Taylor Forge & Pipe Works..... 27 
12 
Texas Gulf Sulphur Co.......... 75 

Timken Roller Bearing Co. 
(Roller Bearing Div.)......... 48 

Tolhurst Cen. Div. (American 
Mach. & Metals, Inc.)........ 43 
Traylor Engrg. & Mfg. Co...... 80 

Union Carbide & Carbon Corp. 
63, 892A 


Page 
U. S. Ind. Alcohol Co...Insert 19-20 
U. S. Ind. Chemical Co.Insert 19-20 


U. S. Stoneware Co. ........... 88! 
Universal Road Mch. Co. (Ru- 
bert M. Gay Div.)............ 57 
Vogt Mach. Co. Inc., H........ 56 
Vulcan Copper & Supply Co.... 5 
885A 
Western Precipitation Corp..... 32 
Wilfley & Sons, Inc., A. R...... 60 
Williams Pat. Crush. & Pulv. Co. 113 
Wyckoff & Sons, A............. 106 
PROFESSIONAL SERVICES...... 105 


SEARCHLIGHT SECTION 


Classified Advertising 


Classification Page 
BUSINESS OPPORTUNITIES...... 108 
EMPLOYMENT SERVICE.......... 108 
POSITIONS VACANT..............- 108 
POSITIONS WANTED............. 108 
SALES OPPORTUNITIES.......... 108 
WANTED TO PURCHASE......... 110 
USED & SURPLUS EQUIPMENT 

109-111 
Brighton Copper Works............. ii 
Brill Equipment Corp............... itt 
Consolidated Operations Corp....... 110 
Consolidated Products Co., Inc...... 109 
Denny & Clark. ....... iit 
Emerman & Co., Louis E........... 110 
First Machinery itt 
Kehoe Machinery Co., Robert P..... i 
itt 
Loeb Equipment Supply Co......... iil 
Machinery Exchange .............+- 
Stanhope, Inc., R. 110 
Stein Equipment Corp.............. iu 
Vulcan Detinning Co............... 110 


GRINDING 
ONE OPERATION 
WITH 


LOWER POWER CONSUMPTION 
AND MAINTENANCE 


WILLIAMS. FINE GRINDING 


and 
AIR SEPARATING EQUIPMENT 


From the standpoint of economy and correct proc- 
essing, drying and grinding are now logically ONE 
OPERATION. By combining these operations you 
effect a saving not only in the high purchase price 
and installation expense of separate drying equip- 
ment, but also in the final cost per ton of material 
handled. 


The Williams Dryer Mill converts wet solids contain- 
ing 3% to 50%, of moisture into finely pulverized 
powders of 100 to 325 mesh fineness. Consists of 
the well known Williams Roller Mill and Air Sep- 
arator connected to a heating unit which supplies 
the hot air for drying. Built in nine standard sizes— 
write today for information. 


THE WILLIAMS PATENT CRUSHER AND PULVERIZER CO. 
2706 North Ninth St. St. Louis, Mo. 
Sales Agencies Include 
NEW YORK 
15 Park Row 


CHICAGO 
37 W. VanBuren St. 


OAKLAND, CALIF. 
1629 Telegraph Ave. 
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move 
with ELLIOTT 


CENTRIFUGAL BLOWERS 


Fromsmall, compact, high-speed 
single-stage centrifugal blowers 
to large, highly efficient, multi- 
stage units, there is a range of 
performance which fits Elliott 
Blowers into a large field of ap- 
plications in the chemical and 
process industries. 

Elliott designs and builds the 
blower; the driver, whether tur- 
bine or motor; speed-increasing 
gears, where required; con- 


denser for the turbine, etc. 


Consult an Elliott engineer- 
salesman... 


He may have a valu- 
able application idea 
which you can use 


without obligation. 


ELLIOTT 
COMPANY 


Centrifugal Blower Dept. 
JEANNETTE, PA. 
District Offices 
in Principal Cities 
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CLYCERINE FI 
PETROLEUM 


SOUTHWARD GO THE CHEMICAL 
PROCESS INDUSTRI 
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One of a number of Link-Belt 
TWIST-Type Silverlink Roller 
Chain drives in a western mill. The 
unique construction of this chain 
provides freedom for axial twist, yet 
maintains complete bearing for the 
pin in the direction in which it is 
required to carry its normal load. 
This feature compensates for changes 


@ Design and mill engineers alike recognize the value of Silverlink’s 
accurately finished, all-steel construction, built to the highest standards 
of precision . . . that it combines great strength with comparatively 
light weight . . . that it is extremely flexible, assures smooth operation, 
and is especially capable of withstanding severe shocks . . . that it 
minimizes wear and repair. They recognize, too, the value of Link-Belt 
engineering service in working out problems in connection with the 
use of roller chains for conveying and power transmitting. 

Complete drives—chains and sprockets—from \ to 225 H.P., in speed ratios 1:1 
4 os 3 stocked by distributors throughout the country. Send for Stock 


LINK-BELT COMPANY 


The Leading Manufacturer of Positive Power Transmitting Equipment 
INDIANAPOLIS CHICAGO PHILADELPHIA ATLANTA DALLAS 
SAN FRANCISCG TORONTO 


Branch offices, warehouses and distributors in principal cities. 8273-G 


in alignment of the drive. Handling boftles is typica] of the many 
ways in which Silverlink roller chains 
with various attachments, speed the 
handling of small units, cans, jars, 
glassware, boxes, etc. 


Uniform, accurate movement oi this 
series of rolls for handling roofing ma- 
terial were requirements here—Link- 
Belt Silverlink Roller Chain being the 
ideal solution for efficient performance 
and low maintenance. 


SINGLE, DOUBLE, TRIPLE, QUAD 


CONNECTING AND COUPLER LINKS 


Connecting and coupler links, 1 and 2-pitch offset 
links, and roller links can be furnished to fit all 
types of single and multiple width roller chains. 


Connecting (Tight- 


Available in detachable cotter pin, spring clip, or 


Fit) Link and Coup- ‘iveted type, depending upon the size of chain 


ler (Slip-Fit) Link. and service requirements. 


Offset Link 
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Processes. The American Tobacco 
found that they con save money and still add to the « 
and safety of their equipment, by using Master | 
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